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The Ohio Experiment Station has probably tested the value and 
scope of fair exhibits as an educational agency as thoroughly as any 
agricultural institution of its kind in the country and far more thor- 
oughly than most. The Station made an exhibit at the Cotton States 
Exposition in New Orleans in 1884, sending a collection of grasses. 
A more representative exhibition was given at the World’s Fair at 
Chicago in 1893, several departments being represented. - Another 
general and representative exhibit was made at the Paris Exposition. 
Exhibits seem to have been made at all the State Fairs since the 
Station was organized. The first exhibit, made at a county fair, was 
at Wooster in 1891. Exhibits were furnished to various county fairs 
according to the accidents of circumstances until 1905, in which year 
the general policy of making exhibits at the county fairs under an 
organized system was adopted.t During that year an exhibit was 
made at seven county fairs. The exhibit was shown at six fairs in 
1906, at seven in 1907 and at eight in 1908. In 1909 there were two 
sets of exhibits, the one being practically a duplicate of the other, 
and it was therefore possible to show in two different counties on the 
same set of dates. Twenty fairs were visited this season, covering a 
total railroad mileage of 2108 miles. 

In the beginning of the exhibition work, the displays were small 
and consisted of such products as might have been shown by any 


‘For fuller information regarding the exhibition work of the Ohio Station 
see Circular No. 101. 
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good specialists along agricultural and horticultural lines. Today 
the exhibit is large, as such displays are usually rated, and it is our 
special object to exhibit not only such products as were early shown, 
but to marshal in some manner in one impressive object lesson the 
cumulative results of years of uninterrupted investigation of specific 
problems. These exhibits, illustrating long period research, are best 
shown by the Departments of Soils and of Agronomy. 

The space occupied by the Station Exhibit at the State Fair in 1909 
was 96.5x 73.5 feet. Along the walls, some of the exhibits, as in the 
ease of the Department of Forestry, rose to a height of 50 to 60 feet. 
One of the table allotments was to the Department of Entomology 
and was about 60 feet long. This bench'space, together with that 
across the ends of the table, gave us a table frontage of about 75 feet. 
The accompanying illustration, Plate 21, shows the general effect of 
the entomological exhibit. The enlarged bromide pictures seen in the 
illustration extended to a height of 10 or 12 feet from the platform, 
some spaces being left between the frames to enable the onlooker to 
catch a glimpse of the exhibits on the opposite walls; thus we thought 
to safeguard against any one leaving the hall under the impression 
that he had seen everything before he had seen one half of the com- 
plete exhibit shown by the Station. The Station supervisors of the 
exhibits usually demand a space equivalent to a tent not smaller 
than 40 x 60 feet as a condition for installing one of the county dis- 
plays. The only expense imposed on the County Fair Associations as 
a condition for such installation is that they shall furnish sufficient 
space in a building or waterproof tent; that they shall thoroughly 
advertise it in advance of the fair; and that they shall defray all 
expenses of drayage and furnish carpenters and mechanics, as needed, 
to help put the exhibit in place; and again workmen to assist in tear- 
ing it down and packing it, at the conclusion of the fair. 

Though, for a time, we were in some doubt as to the economy of this 
method of extension work, we have concluded that the results justify 
the expense. Certain it is that the general public take more kindly 
to this form of expenditure than to many others. The visual demon- 
stration of results attained excite the interest and clinch the recollec- 
tion in a way that can searcely be attained by any other method of 
instruction. Many farmers now go to the State Fair for the express 
purpose of spending two or three days studying our exhibit and say 
that, in educational value, an examination of it rivals, or exceeds, a 
visit to the Station farm at Wooster. There is no other way by which 
we can get a visual demonstration of our work and its results before 
so many people in so short a time. The attendance at our State 
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Fair ranges from 15,000 to 55,000 persons per day, most of whom give 
more or less attention to the Station’s display. Also some of our 


4 eounty fairs are quite largely attended. The following figures record 
the admissions in round numbers to several of our county fairs at 
~ which our exhibits were shown in 1909. These figures are for the 
entire term of the fairs and not for single days: 
‘ 39,000 9,000 20,000 26,000 
15,000 19,000 9,000 30,000 
25,000 16,000 19,000 21,000 


46,000 


The admissions for a single day at one of these fairs were estimated 
to be 20,000, while the recorded admissions in one day at another 
exceeded 16,000. There is a somewhat greater probability that a 
larger percentage of the attendants at a county fair, than at the State 
Fair, will examine the Station’s exhibit, because there are fewer 
other attractions to enter into competition with it. When we first 
commenced making these displays at county fairs, we sometimes had 
difficulty to hold our ground against the horse races, but our exhibi- 
tion work has now been so generally exploited over the state that most 
of the visitors have their expectancy aroused and are curious to see 
the exhibit before they come to the fair. But the county fair visitors 


seem, on the whole, not quite so discriminating and more unlikely to 
comprehend the full significance of the exhibit, without help, than 
those composing the State Fair crowd. Many of our County Fair 
Associations now regard the Station Exhibit as one of their star at- 
tractions and one of the secretaries writes, in making application for 
the exhibit this year, that he would rather ask his association to pay 
$200.00 for the exhibit than to miss having it again. 

The entire work of arranging for and caring for these exhibitions 
is in the hands of the Department of Codperative Experiments, and 
the only labor devolving upon the Department of Entomology in con- 
nection therewith is to prepare the Entomological Exhibit and keep 
it in repair from year to year. The repairs are usually comprised in 
the replacement of a number of damaged specimens, revarnishing 
some of the cases, cleaning up the glass entering into its makeup, and 
in like small, but tedious operations. The numbering and inventory- 
ing of the different pieces and of the shipping cases is all attended 
to by the Department of Codperative Experiments according to a 
carefully devised system. In ease of wreckage on the road, the in- 
ventory would furnish the basis of settlement for the damage claim, 
and in case new men are employed to work with the exhibit, they can 
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determine at once from the numbered pieces into what shipping cases 
or boxes they are meant to be packed. From a legal standpoint the 
Entomological Exhibit always remains the property of the Depart- 
ment of Entomology and, while the Department in charge of these 
Fair Exhibits is held accountable by the Station authorities for a 
careful administration of the trust committed to it, no legal claim for 
loss would obtain against the Coéperative Department for damage 
sustained by the exhibit while in its care. 

Always at the State Fair, and occasionally at a county fair, some 
member or members of the entomological staff of the Station are 
present with the exhibit for the purpose of assisting in installing the 
same and to answer entomological queries; but at nearly all of the 
county fairs this work is performed by employes of the Coéperative 
Department, who try to acquaint themselves with the different fea- 
tures of the exhibit so as to be able to answer the questions most 
likely to be asked concerning it. Such questions as they are unable 
to answer are noted down, and sent to our office at Wooster, from 
which a reply is sent by mail. The large number of letters of inquiry 
we receive direct from constituents soon after the exhibit has been 
shown at their county fair, furnishes evidence that many people have 
learned for the first time that there is a public information bureau 
supported by the government and state, which they have a right to 
consult by mail for information which they previously supposed to 
be inaccessible to them. 

Dismissing these preliminary observations of a general nature, let 
us now consider more specifically the Entomological Exhibit. We 
have not yet attained our ideal in the makeup of the display and prob- 
ably never will fully reach it. We find it still more difficult to get a 
satisfactory setting-up of the different features in the space that often 
falls to us in county buildings and tents. We work toward the unit 
idea in preparing the exhibit, but questions of expediency constantly 
interfere with perfectly working out the plan. We try to group in 
one place, when setting up, those insects which affect small grains, 
again together those which affect fruits, and likewise, those which 
affect garden products, ete.; these displays again being subdivided 
into cases of insects which, for instance, attack wheat, or corn, or 
apples. So far as possible the enlarged bromide pictures are placed 
just behind and above the insect displays which illustrate similar 
subjects. However, other factors than those of mere utility have 
seemed. to us to deserve more or less consideration in preparing and 
displaying such an exhibit. <A ease of brilliant butterflies and moths 
will sometimes cause the passerby to stop for a closer view, and he 
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generally then begins to look, with some interest, over the other 
eases which he would not have noticed at all had not his progress 
been arrested by this flash of color and beauty, which it would be 
very hard to fit into any special place in a purely utilitarian scheme. 
Our Riker series of life histories are especially serviceable in this 
way; yet any one who undertakes to build up a large collection of 
these life-histories will make slow progress if he does not take at once 
whatever offers and whenever it can be taken. As the collection 
enlarges one can, of course, discard the less interesting sets of mounts 
and can reach some sort of system in grouping them for exhibition. 
But though our collection has been the gradual accumulation of 
several years of work, we have thought best to use all material of 
this sort that we were able to prepare, notwithstanding the fact that 
the interest attaching to many of the sets is purely biological. The 
cotton boll weevil and the Texas fever tick are of little or no interest 
to the Ohio farmer from a utilitarian standpoint, but we had so many 
inquiries if we had them on exhibition that we have added the full 
life series of each, as well as of the gypsy moth and of the brown-tail 
moth, none of which are found in the state, but the latter two of 
which may appear in our borders at any time. Some of the sets 
have little value except as beautiful specimens and illustrations of 
purely biological principles. Again, in setting up the exhibit, we 
always give consideration to the wsthetie idea as well as to the utili- 
tarian grouping scheme, and an effort is made to keep the general 
effect of the exhibit, as a whole, in harmonious balance. In fact the 
attractiveness of our exhibit is partially due to our steadfast resolu- 
tion not to permit the economie idea or any other ironclad notion to 
completely dominate the makeup or the arrangement of the exhibit. 
It is difficult to properly distribute credit among the different workers 
whose ideas have entered into the composition of this display. To 
consider them chronologically, we must mention that a few cases 
were in order when the writer entered upon his duties as Entomologist 
of the Ohio Station, and there were evidences that some exhibition 
work had been prepared several years before this. Some of these old 
specimens are still in the exhibit and serviceable, though in new eases, 
and in new groupings to harmonize with the general plan of the 
expanded exhibit. Some good material was prepared under Pro- 
fessor Parrott’s supervision and, transferred to new cases, is still 
in use. Mr. Houser has contributed some good pieces to it. Mr. Her- 
bert T. Osborn has prepared most of the Riker life-history sets and 
many of the other cases of entomological specimens. His patient and 
painstaking labor upon it deserves high praise, for it carried to com- 
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pletion many cases that must have remained fragmentary except for 
his never-tiring perseverance. Mr. Goodwin has contributed so much 
to the exhibit, from many standpoints, that it would be hardly 
recognizable as the Ohio Entomological Exhibit if his work on it were 
eliminated. Most of the bromide enlargements were made by him, and 
the various mechanical contrivances by which it is quickly put into 
place and again torn down and quickly packed are, for the most part, 
the products of his ingenuity. The work of the writer upon it has 
consisted in giving it general direction, outlining the various features 
of which it should consist, suggesting and approving methods of work- 
ing out the various details, ete. 
Categorically considered the parts of the exhibit are are follows: 


Insect Cases 


There are 24 cases of insects in plain stained boxes 14 x 22 inches, 
papered inside and fitted with glass covers. (Fig. ‘1, Plate 22.) Six 
of these cases are duplicates, one set of six being with each of the two 
County Fair Exhibits, which as we have already stated, are shown 
at two different fairs on the same dates. 

The contents of the eases are as follows: 


1. Some Common Scale Insects. 

Samples of fifteen named species are shown. 
2. Scale Insects. 

Twenty-eight specimens are shown, some of the samples being the same scale 
shown on different host plants. 
3. San José Scale. 

Wax models showing the life history stages of the insect, five pieces. 
Two additional wax models showing infested fruit of apple and pear. In- 
fested twigs of apple and pear. Infested leaves of apple. 

4. Bark Borers. 

Life history series of Scolytus rugulosus and of Phiwotribus liminaris. 
Specimens showing characteristic work of each, and remedies and preventives 
for both shown on treated sticks of peach wood. 

5. Shade Tree Pests. 

Tussock Moth, all stages, Rosechafer, Cottonwood Leaf-beetle, Tulip Scale, 
etc. 

6. Farm Crop Pests. 

Wheat Jointworm; adults, larve, parasites and distorted straws. 

Clover Root Borer; adults, pupe# and larve; specimens of injured roots 
pressed out by botanical driers. Chinch bugs; glued in large numbers to 
young corn plant, which has been pressed out by botanical driers. Vial of 
Sporotrichum globuliferum grown on corn meal and beef broth. 

7 and 8. Insecticides. 

Square, flat-sided bottles with curved necks are filled with insecticides 
and the corks are covered with red sealing wax. To illustrate the composi- 
tion of sprays a vial is filled with each separate ingredient and another vial 
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1. Insect cases in position on racks; 2, Riker mount ready to fit into frame 
which holds a pair of mounts; 3, Riker frame in position on racks; 4, station- 
ary magnifying glass under which small insects are shown. 
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holds the finished combination, the lot being grouped together. Printed direc- 
tions for mixing the sprays cut from our spray calendar are pasted beneath 
each group of vials. Represented among these insecticides are ten poisons, 
ene trap, four repellents, two fumigants and twelve contact insecticides. The 
vials are fastened in the cases by means of wires bent to fit over them and run- 
ning through holes drilled in the bottom of the case. The wires are twisted 
together by means of pliers, and cut off on the outside. Some heavy paper 
and muslin serve to cover these little wire snags and thus prevent accidents. 

9. Insects of the Black Locust. 

Eight species and specimens of injury. 

10. The Seventeen-year Cicada and different stages of the insect’s life history 
and specimens of its injury. Also specimens of the Dog-day Cicada and 
examples of injury for comparison. 

11. Some Beneficial Insects. 

Dragon flies, lady beetles, tiger beetles, honey bees, bumble bees, lacewing 
flies, ground beetles, ichneumon flies, parasitic flies, etc. 

12. Some Ohio Insects. 

A partial type collection to illustrate the different orders and also including 
showy speicmens to attract attention. 

13. Some Insect Galls. 

Specimens of galls made by several species of insects, among them the 
Grape Phylloxera. 

14. Some Garden Insects. 

Different stages of Colorado Potato Beetle, Striped Cucumber Beetle, Radish 
Maggot, Flea Beetles, Squash Bug, and others, with examples of their injuries. 
15. Clover Root Borer. 

Different stages of its life history, and examples of injury to roots and 
effect on tops. 

16. Grain Insects. 

Hessian fly in its different stages, snapping beetles and wireworms, Meal 
Snout Moth in different stages and examples of injury, Chinch Bugs, May 
Beetles and White Grubs, with samples of injured wheat and corn plants, 
including roots. 

17. Catalpa Midge. 

Different stages of insect and examples of damaged leaves, pods and shoots. 
18. Educational Case. 

Methods of preserving insects. Contains spreading board with butterflies 
of different sizes spread on it; cyanide killing bottle, vial of insect pins, card- 
board points on pins and insects mounted on points, dissecting needles, punch 
for making points (a worn and discarded utensil) and miniature net. Meth- 
ods of pinning and mounting different orders of insects are shown. 


There are six additional cases which are practically duplicates of 
some of the foregoing. These are used for county fairs when two 
exhibits are shown at different fairs on the same dates. 


Case Racks 


Folding racks as shown in Fig. 1, Pl. 23, are set on tables to hold 
the cases. Each rack will hold four eases. (See Fig. 1, Pl. 22). 
Poplar wood, stained black, is used for their construction. 
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Riker Mounts 


We use two sizes of these mounts, one 8x12 inches, the other 
644x81, inches. For inflated larve used in the Rikers we use an 
improvised ‘‘sarcophagus’’ or small glass tray like the one shown in 
the illustration, Fig. 2, Pl. 23, to prevent them from being crushed. 
This is made with glass slips, cut to proper size with a glass cutter and 
fastened at the edges and corners with strips of black passe partout 
or strips of lantern slide binding. The mounts are set by pairs into 
frames made for the purpose, as shown in Fig. 2, Pl. 22. 

The framework of the frames is convex or rounded, as seen from 
the front, and is painted with black carriage paint and varnished. 
The back is exactly the same as in picture frames. 

These mounts are set up on racks exactly like those used for the 
insect cases, except that they are somewhat smaller. Quite a common 
arrangement of these mounts for exhibition is shown in Fig. 3, Pl. 22. 

A partial list of the mounts is as follows: 


Large Mounts, 8 x 12 


So far as possible the complete life series of each insect named is 
Pp p 
shown. 
Frame 1 (2 mounts to each frame). Frame 7. 
{ Velleda Lappet Moth. Winter Forms of Insect Life. 


Tobacco Worm and Moth. 
Bagworm or Basket Worm. 
Frame 2. 
Fall Canker Worm. 
Elm Leaf Beetle. 
Frame 3. 
yrapeberry Worm. 
Raspberry Byturus. 
Frame 4. 


Winter Forms of Insect Life. 
Winter Forms of Insect Life. 


Frame 5. 
Gypsy Moth. 
Brown-Tail Moth. 
Frame 6. 
Texas Fever Tick. 
Cotton Boll Weevil. 


Question Sign Butterfly. 
Frame 8. 

{ Walnut Datana. 

Apple Datana. 

Elm Leaf Beetle. 
Frame 9. 

Cotton Boll Weevil. 

Spring Canker Worm. 
Frame 10. 

Abbott Sphinx. 

Colorado Potato Beetle. 
Frame 11. 

Cecropia Moth. 

Promethea Moth. 


Small Riker Mounts, 615 x 8 1% 


Frame 1. 
Question-sign Butterfly. 
Imported Cabbage Butterfly. 
Frame 2. 
Io Moth. 


Pipevine Swallowtail Butterfly. 


Frame 3. 
Apple Datana Moth. 
Striped Cucumber Beetle. 


Frame 4. 


Saddleback Caterpillar. 
Catalpa Sphinx Moth. 
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1. Rack for holding insect cases and Riker frames; 2, glass tray or ‘* Sar- 
’ for holding inflated larvae in Riker mounts; 3, case of nozzles 


cophagus 
and small spraying accessories ; 4, rotary stand for photographs ; 5, shipping 


case for racks like figure 1. 
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Frame 5. Frame 9. 
Various Species of Grasshop- Asparagus Beetle. 
pers with spread wings. Cucumber Flea Beetle. 
Various Species of Grasshop- Frame 10. 
pers with spread wings. Virginia Tiger Moth. 

Frame 6. Variegated Cutworm. 
Duplicate of Frame 1. Frame 11. 

Frame 7. Catalpa Sphinx. 
Viceroy Butterfly. Saddleback Caterpillar. 
Milkweed Butterfly. Frame 12. 

Frame 8. Mourning Cloak Butterfly. 
Codling Moth. Black Swallowtail or Celery But- 
Wax Apple with Codling terfly. 

Larva in burrow. Frame 13. 
Clover Seed Chalcid. White Marked Tussock Moth. 
Clover Leaf Weevil. Fall Web Worm. 


Another exhibit is a small bookease which is labeled ‘‘Some Good 
Books on Entomology.’’ Each volume is fastened to the bookease 
by a brass chain so it cannot be carried off. The more important 
entomological publications of the Station are bound and given a place 
on the shelves. The publishers of the following works have con- 
tributed a copy of each to this exhibit: ‘‘Smith’s Economie Entomol- 
ogy,’’ ‘‘Saunders’ Insects Injurious to Fruits,’’ ‘‘Weed and Dear- 
born’s Birds in their Relation to Man,’’ ‘‘Comstock’s Manual of 
Entomology,’’ ‘‘Chittenden’s Insects Injurious to Vegetables,’’ ‘‘San- 
derson’s Insects Injurious to Staple Crops.’’ A few other books were 
solicited for the exhibit, but the publishers failed to comprehend 
their opportunity and are not represented. 

A ease of spray nozzles, valves, stopcocks, pressure-guages, hose 
attachments and other small accessories of spraying outfits are shown, 
the pieces having been contributed by the manufacturers. <A small 
compartment of the case is given to each company contributing, and 
in this are a number of small pieces which represent any superior 
or new devices of merit or interest made by such company. Each 
piece is secured to the case by a piece of brass chain of sufficient 
length to permit the piece being removed from the compartment and 
held in the hand for examination. (See Fig. 3, Pl. 23.) 

There are two bundles of wheat, each containing 560 straws, all 
of which in one bundle are infested with Hessian fly, and all of which 
in the other are free from Hessian fiy. The wheat is of the same 
variety and was all gathered from the same field during the same 
season. An illustration of these two bundles is found in Bulletin 177 
of the Ohio Experiment Station. The two jars of wheat shown in 
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figure 2 of the same Bulletin are also a part of the exhibit. In one 
of the jars is the harvest from 4313 straws infested with Hessian 
fly and in the other the harvest from an equal number of straws not 
infested with this insect. 

There is an exhibit, similar to the last mentioned, showing the 
harvest from wheat infested with jointworm as compared with wheat 
not so infested. 

During the past two seasons there has been quite an exhibit of 
the work of the two species of bark-beetles most injurious in Ohio, 
viz.: Scolytus rugulosus, and Phleotribus liminaris. Entire trees in 
various stages of infestation and decay have been shown, as well as 
breeding jars with beetles at work in various stages of development. 

A device for showing small photographs of important work, spray- 
ing machines, and economic insects, is a rotary stand, modeled after 
those commonly used for showing illustrated postcards. There are 
eight faces for pictures, all of which are covered with glass. (See 
Fig. 4, Pl. 23.) ; 

Large maps of Ohio are used for showing the distribution and 
prevalence of injurious insects in some seasons. Silk-headed tacks 
of different colors are used for indicating localities. Blue-headed 
tacks were used to indicate the localities from which wheat jointworm 
was reported in 1908 and on the same map red-headed tacks were 
used to indicate the reports received in 1909. There were several 
hundred of these for each of those years. 

Results of entomological work on crops are also shown by the crop 
harvest. In the illustration of the exhibit, Plate 21, is seen a large 
erate of apples. Here are shown all the sound apples from a well- 
sprayed tree and in smaller crates beside the large one are the wormy 
apples from the same tree. The dropped apples from the same tree 
were likewise separated, the wormy from the sound. The crop from 
an unsprayed tree belonging to the same orchard was shown in the 
same way. 

On either side of the pile of apples was a framed poster and map 
showing location of the Ben Davis trees in the Stokes orchard, which 
netted over $1,000 per acre in 1908. This was to show that a solid 
acre was used and that no selection or gerrymander was employed to 
find the trees for this acre. 

Similar displays of grapes or other fruits are made if we happen 
to be working on insects which injure them. 

A number of simple microscopes of the pattern shown in Fig. 4, 
Pl. 22, are mounted on a poplar board which is stained black, and 
under each is some minute insect, such as a flea or other interesting 
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subject, perhaps the dissected mouth-parts of a beetle or grasshopper. 
The microscopes are screwed to the board and the board is screwed to 
the table to prevent theft. 

We have a considerable number of large bromide pictures. These 
are set in light poplar frames, painted black, no glass being used. 
These are used at the State Fair only. The subjects illustrated are 
various. Different types of spraying machinery and entomological 
devices are shown. Results of insecticidal practice are fully illus- 
trated in these pictures by means of contrasted harvests, contrasted 
plants, vineyards, fields, ete. Three pictures are placed in each panel 
or frame. These pictures are placed behind the rest of the exhibit to 
economize space and to furnish a suitable background. 


Shipping Packages 


Several years’ experience in handling shipping packages of all 
kinds and shapes has led the Codperative Department to require that, 
so far as possible, boxes approximating 5 to 6 feet long, 2 feet wide 
and 16 to 20 inches high be used. Two or four men ean handle boxes 
of this shape more readily than short, cubical-shaped boxes. The 
weight of each box after being filled should not greatly exceed 100 
pounds. <A strong iron handle is fastened to each end, the top is 
secured by strap-iron hinges at the back and by hasp and staple 
fastenings at the front. The hasps are secured over the staples by 
means of large harness snaps. At the close of each fair, a seal is 
applied to each box, as soon as it is filled, and this must not be broken 
except by a properly authorized employe of the Station. 

The Entomological Department uses excelsior pillows for packing. 
This prevents loss of packing material and keeps cases, ete., more free 
from dirt and dust than would be possible if loose excelsior were 
used. The pillows are made of strong, cheap muslin. Each in- 
sect case, Riker mount, ete., has a muslin slip or bag into which it fits 
for protection against dirt and dust. Compartments are made in the 
long boxes for such articles as the nozzle-case, the book-case, ete. Some 
pieces, such as maps and the rotary photograph stand have cases 
specially built for them, since they would not readily be accommodated 
in the long boxes. 

Since the inventory of the Entomological Department comes second 
in order in the records of the Codéperative Department, all boxes of 
our Department are marked O. A. E. 8. 2. They are then marked 
Entomology 1, 2, 3, 4, ete., until every package has received a num- 
ber. <Any article which is meant to be packed in the box marked 
Entomology 4, for instance, is marked Entomology 4 (see Fig. 5, PI. 
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23'), and thus the work of packing is expedited and the chances for 
loss greatly minimized. A complete list of all the articles which belong 
in each box is tacked on the inside of the cover or kept in possession 
of a designated person for ready reference. 


RECENT OBSERVATIONS UPON EUROPEAN INSECTS 
IN AMERICA 


By E. P. Fett, Albany, N. Y. 


The occurrence of large numbers of brown tail moth nests upon 
seedlings imported last winter and the year before has greatly 
stimulated interest on the eastern coast, in the possibility of intro- 
ducing pests with the importation of nursery stock. The thorough 

. inspection for brown tail moth nests has resulted in finding a number 
of other insects. The introduction of the pine blister rust has also 
tended toward more thorough inspection. It is proposed in this ‘ 
brief account to notice a few pests which have been brought to atten- 
tion during the last few months, and it is hoped that this paper will 
be but one of a series discussing briefly, insects which have been 
detected on importations of nursery stock or giving accounts of other 
forms likely to be brought into the country in this manner. We 
would welcome in this connection the codperation of specialists, since 
they are best qualified to indicate the more dangerous species and to 
point out the best method of detecting them in shipments of stock. 

Pissodes notatus Fabr. Seedling pines shipped from Oudenbosch, 
Holland, and submitted for examination by the State Department of 
Agriculture, had the stems infested by full grown larve which shortly 

, pupated. Adults of the above species were reared in early May. 
| This European species, kindly identified by Dr. A. D. Hopkins of 
the U. S. Bureau of Entomology, is about one third larger than 
our native Pissodes strobi Peck, and is most easily separated there- 
from by the indistinet ocherous red coloration and the smaller, more 
inconspicuous, whitish spots on the distal third of the wing covers. 
* Doctor Hopkins states that this is a very important enemy of the 

pine in Europe and that owing to the danger of its becoming a 

serious pest in this country, every precaution should be adopted to 
" prevent its obtaining a foothold in America. It would certainly 


q * The illustrations for this article were prepared by Messrs. W. H. Goodwin 
and W. P. Beeching of the Ohio Station. 
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be much safer to exclude seedling pines, particularly as there is grave 
danger of importing the very destructive pine blister rust. 

Dichromeris marginellus Fabr. The European juniper webworm, 
kindly identified through the courtesy of Doctor Howard and Mr. 
Busck, discussed below, appears to have become well established in 
New York State, since abundant material was received in February 
last from Mr. 8S. G. Harris, Tarrytown, N. Y., and later through the 
State Department of Agriculture from L. D. Rhind of Plandome, 
L. I. The light brown larve some 6 mm. long were observed upon the 
junipers in early March. They form an irregular web and appear 
to live to a large extent, at least, upon the dead or nearly dried 
juniper needles. At least a number of moths were reared the last 
of May and in early June from nearly dried juniper twigs collected 
the preceding March. This alone suggests that the larve can thrive 
to a considerable extent upon rather dry vegetable matter. 

Larva. Length 6 mm. Head dark reddish brown, sparsely clothed 
with sete. Antenne yellowish brown, short; thoracic shield broad. 
a variable dark brown, setose. Segments distinct. Body light brown, 
longitudinally striped as follows: Median stripe reddish brown, sub- 
median stripes whitish, sublateral stripes dark brown, the lateral 
light reddish brown; all somewhat broken. Body setw# with a length 
about half the diameter of the body, light brown; tubercles small, 
brown. Thoracic legs dark brown, prolegs yellowish white, light 
brown apically. Ventral plate reddish brown, the middle paler, the 
posterior margin dark brown, sparsely setose. 

Adult. Length 7 mm. Wing spread 15 mm. This beautiful moth 
is most easily recognized by the reddish brown forewings bordered 
anteriorly and posteriorly with a broad, silvery stripe, the latter 
tapering slightly and disappearing near the tip of the wing. The 
rather long palps are reddish basally, grayish distally, creamy white 
dorsally and near the middle with a slender pencil nearly as long 
as the palpi, extending dorsally. The head and the anterior portion of 
the thorax mesially, is thickly clothed with long, creamy white scales. 

Hyponomeuta malinella Zell. Apple seedlings with the web nests 
of the above named species were found during June by agents of the 
State Department of Agriculture, on blocks of recently imported 
trees here and there in the state. This species and more especially 
the allied H. padella Linn. were noticed earlier in some detail by 
Professor Parrott’ and the record given below is of interest largely 
sinee it records the continued introduction of members of this genus. 


21910, Parrott, P. J. Econ. Ent. Journ., 3: 157-61. 
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Eggs, according to Professor Parrott, are deposited during July on 
small twigs, in oval patches about 4 or 5 mm. in diameter. Hatching 
occurs in early autumn and the tiny caterpillars remain sheltered 
through the winter under the protecting egg mass. It is consequently 
much easier to find the nearly full grown caterpillars in June than 
to detect the rather inconspicuous egg masses and the hidden eater- 
pillars at the time nursery stock is usually imported. The ermine 
moths are considered abroad as very destructive fruit tree pests and 
are forms which should be excluded from this country. 

Saturnia pavonia Linn. One specimen of the dark reddish brown 
cocoon of this Bombycid was found on nursery stock at Rochester, 
N. Y. The cocoon is 3.5 em. in length, 2.5 em. in diameter and with one 
end somewhat produced and partially open. The moth has a wing 
spread of 7.5 em., is smaller than our well known Calosamia prome- 
thea Drury, and the coloring is mostly in shades of gray with distinct 
ocellate spots on both the anterior and posterior wings. There should 
be no diffieulty in exeluding this rather large species. 

Monarthropalpus buxi Lab. This European box leaf midge was 
found by Prof. A. E. Stene in May, 1910, infesting a box hedge, 
Buxrus sempervirens, at Kingston, R. I. Galls received May 25 pro- 
duced an abundance of midges, the insects completing their trans- 


formations in the galls and on emerging left their whitish exuvie 
protruding. It would not be surprising were this European species 
to be found in other parts of the country. The insect undoubtedly 
became established in this country by the importation of infested box 


trees. 

Gall. This is a more or less irregular, oval swelling of the leaf, 
with an eccentric, oval, clear space excavated by the yellowish larve. 
There is a very slight elevation of the leaf with an irregular, yellow- 
ish or brownish discoloration, the margin of the enlargement being 
indicated by a darker green. The gall is most easily seen by trans- 
mitted light. 

Adult. The rather large, yellowish orange midges have a length 
of 2 to 2.5 mm. in the male and female, respectively. Antennal seg- 
ments 14, the flagellate binodose in the male; the female having the 
fifth with a stem about one half the length of the cylindric basal en- 
largement. These midges are easily separated from Hormomyia by 
the mesonotum not projecting over the head, and from their other al- 
lies by the uniarticulate palpi. 

Detailed descriptions will be published in the authors’ monograph 
on this group. 

Chermes picew Ratz. Nordmann’s firs received from Europe and 


to 
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submitted for examination by the State Department of Agriculture, 
were found infested by a Chermes which was provisionally determined 
as the above named species by both Dr. A. D. Hopkins of the U. 8. 
Bureau of Entomology and the writer. This appears to be the first 
record of the introduction of this insect into America. It has been 
recorded by Gillanders as very destructive to young silver firs, com- 
paratively young specimens of Abies nordmanniana and even fairly 
old trees of Abies nobilis. He states that young silver firs in nurseries 
are often killed outright by this insect. The data at hand justifies 
us in considering this species a dangerous form which should be 
excluded if possible. 


SOME RESULTS FROM FEEDING EGGS OF PORTHETRIA 
DISPAR TO BIRDS' 


S. Dep't. of Agriculture, Bureau of Entomology, Mel- 
rose Highlands, Mass. 


By C. W. CoLitns, U. 


The question is ofttimes asked, ‘‘Do birds eat the eggs of the gipsy 
moth?’’ Several years ago Mr. E. H. Forbush stated that ‘‘No bird 
has actually been proved to feed upon the eggs except the English 


sparrow. One of these birds which was kept in confinement ate a 


few of the eggs from time to time when deprived of other food, but 


did not appear to relish them.’ There is a possibility that some 


species may eat the eggs when other food becomes searece. The latter 


often happens during the winter when Porthetria dispar eggs are 


found on trees, fences, stonewalls and in various other places for ten 
months of the year and may offer some temptation to birds at such 
critical times. The agents and inspectors engaged in gipsy moth work 
frequently report having seen egg clusters which have apparently been 
broken by birds. 

At the suggestion of Mr. W. F. Fiske some experiments in feeding 
birds were conducted. Some English sparrows and a pigeon were 
secured. One of the purposes of the investigation was to determine 
the condition and vitality of the eggs after having passed through 
the digestive tract. The sparrow was chosen for the experiment 
mainly because it had been known to feed upon the eggs in con- 
finement; the pigeon, merely to determine if the eggs would be di- 
gested. In all cases it was necessary to foree the birds to eat them. 


‘Occasional contributions from the Gipsy Moth Parasite Laboratory, V. 
“The Gypsy Moth.” 1896, p. 231. 


? Mass. Board of Agriculture. 
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Experiment in Feeding English Sparrows 


The first lot of six sparrows was caught February 20. These were 
not offered food unfortunately until the following day, as the cage 
described later was being constructed. The hairy covering of the 
egg-cluster was removed by gently rubbing over cheesecloth, stretched 
between two boards. The eggs were mixed with dough made of corn- 
meal and water and used for food. The last of this lot of birds died 
during the night of February 21. 

This proved an unsuccessful way of obliging the birds to eat the 
eggs. After a bolus of the food was forced into the beak, and the 
latter released in order that the bird might swallow, it would move 
the tongue to and fro, ejecting most of the eggs. No parts of eggs 
were found in the excrement or gizzard after the bird’s death. This 
showed that none were swallowed by them while in captivity. Similar 
results were obtained from the second lot, which were captured March 
6, and which died on the evening of March 7. ‘ 

A different method was pursued in the latter experiments to compel 
the sparrows to swallow the eggs. They were inserted by means of a 
dampened toothpick, to which the eggs adhered. The toothpick was 
inserted well into the mouth and sometimes conveyed ten to fifteen 
of these, after which the sparrow was given a swallow of water. In 
this manner the birds were forced to swallow several eggs as is shown 
by the table. 

One bird was captured March 27 and died March 29; the other two 
April 10 and died April 11 and 12, respectively. In these experiments 
half-pound candy boxes were used, while the first two lots of birds 
were kept in a cage. It measured 8 inches square by 12 inches deep, 
with fly sereen top and bottom. In one side a hole, large enough to 
admit the hand, was made and provided with a slide cover. By this 
arrangement it was possible to remove them conveniently at feed- 
ing time. It was decided that this cage was too large and allowed the 
birds too much freedom to fly, so that they killed themselves by con- 
stantly beating against the screens. The small candy boxes proved 
more satisfactory. 

Approximately 356 P. dispar eggs were fed to the last three spar- 
rows. One hundred and forty-two of these eggs or 40 per cent. were 
found intact in the excrement. Seven of the 356 (2 per cent.) or 5 
per cent. of the 142 that were passed intact hatched. One hundred 
and thirty-five or 38 per cent. was the approximate number found to 
be digested or partly so. Small pieces of chorion, which is indigesti- 
ble, could usually be seen with the aid of a lens. Seventy-nine of the 
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eggs or 22 per cent. still remained in the gizzard of the three sparrows 
after death. Twelve of these were intact, while the remainder con- 
sisted of various sized pieces of chorion. 

Many of the eggs that were found whole in the excrement con- 
tained large wrinkles. This was undoubtedly the result of the grind- 
ing and pressure the eggs received while passing through the gizzard. 
This organ is very muscular and by its contraction and expansion, 
assisted by the gastric juices, has a tendency to crush all contents. 
Undoubtedly most of the 135 eggs passed intact, which did not hatch, 
were injured in passing through this organ. 


Experiment in Feeding a Pigeon 


A female pigeon was secured February 26 and encaged in a box 
12x 12x18 inches. Cracked corn and dough containing P. dispar 
eggs were placed in the cage during the first day, but the pigeon did 
not partake of either. It appeared very lonely and inactive, which 
was perhaps due to being separated from its mate. As it did not take 
food voluntarily, it was removed from the cage twice daily, and egg 
and dough mixture forced into the beak. About 200 eggs were given 
each time. The excrement was removed from the cage after each 
voidanece, and carefully examined, yet it revealed no eggs intact. 
They were well ground in every case, leaving no parts distinguishable, 
save the small particles of chorion. The pigeon was fed for the last 
time at 8.15 a. m., March 2, and killed at 6 p. m. of the same day. 
No excrement was found in the eage after the morning feeding. 
Three hundred and fifty-five eggs intact and some meal were found 
in the crop. One hundred and seventy-eight and fragments of 22 
others were removed from the gizzard. This indicates the slowness 
and thoroughness with which the pigeon digests its food. The vitality 
of gypsy moth eggs is totally destroyed after having been subjected 
to such a grinding process. 

In concluding, it must be borne in mind that these experiments 
were conducted under abnormal conditions. The birds were not only 
forced to swallow the food, but were deprived of their freedom, which 
is essential to rapid and vigorous digestion. To procure the data 
obtained would have been difficult in the field, as it would have neces- 
sitated long and careful watches and the killing of many useful 
species. It would have been impossible to find the voided excrements 
desirable. However, there remains a field open to investigation for 
accurate notes on species of birds liable to eat the eggs of P. dispar, 
and the condition of the latter when recovered in the excrement under 
normal conditions. 
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GALL MIDGES OF ASTER, CARYA, QUERCUS 
AND SALIX 


By E. P. Fett, Albany, N. Y. 


The following tabulation of the species reared from the above 
named plants will prove of service in identifying the midges occurring 
thereupon. It is extremely interesting to compare the 18 species 
occurring upon aster with the 35' found living at the expense of 
solidago. It is probable that these lists represent conditions witha 
fair degree of accuracy, since the data in both instances has been 
obtained very largely by collections on asters and solidagos in the 
vicinity of Albany, N. Y., and also at Magnolia, Mass. The tabulation 
of hickory species shows that many of the midge galls occurring upon 
this plant are produced by Caryomyia, a peculiar and extremely 
interesting genus which appears to be restricted to this food plant. 
The same is true in large measure of Quereus and Cincticornia, this 
latter Cecidomyiid genus probably being confined to the oaks. 

The willow, with its dominance in certain localities and numer- 
ous species, is also extremely interesting, since it affords sustenance 
to about 46 species of gall midges, some 5 living upon the leaves, 13 
producing bud galls of various kinds, which, in turn, are inhabited 
by 7 other species, mostly inquilines. There are, in addition, 21 
species infesting the twigs, a number of these occurring in the slen- 
der, very slightly enlarged twigs and hardly producing a gall. A 
few excavate galleries in the wood, while the majority work in the 
subcortical tissues. The willow is a marked favorite with Rhabdo- 
phaga, members of this genus producing conspicuous bud and twig 
galls. Several species of Mayetiola are also found and in one in- 
stance at least species belonging to two genera were reared from the 
same twig. 
Aster 


Flower or Bud Galls 


Aborted head on Aster patens. Adult, length 4 to 5 mm., dark brown, 
easily recognized by the broadly, white-banded tarsi. 
Asphondylia monacha O. §. 
Dwarfed or stunted flower heads on Aster paniculata. Female, 
length, 2.5 mm., reddish brown; 19 antennal segments, the fifth with 


71909, Felt, E. P. 
245-49. 


Gall Midges of the Goldenrod, Ottawa Naturalist, 22: 
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a stem one fifth the length of the cylindric basal enlargement, which 
latter has a length 214 times its diameter. 

Rhopalomyia asteriflore Felt. 
Axillary bud galls on Aster lateriflorus, diameter 10 mm. Male, 
length 1.5 mm., fuseous yellowish; 18 antennal segments, the fifth 
with a stem as long as the basal enlargement, which latter has a 
length one half greater than its diameter. Female, length 3 mm., 
reddish orange; 20 antennal segments, the fifth with a stem one 
fifth the length of the basal enlargement. 

Rhopalomyia lateriflori Felt. 


Leaf Galls 


Blister galls 
Gall yellowish white, nearly cireular, 2 to 3 mm. in diameter; on 
Aster macrophyllus. Male, length 2 mm., abdomen dark brown, 


the segments narrowly white banded; antennal segments 15, the 
fifth with a length one quarter greater than its diameter, palpi 
triarticulate. Female, length 1.5 mm., abdomen dark brown; 
18 antennal segments, the fifth with a length’ slightly greater 
Gall yellowish brown, narrowly oval, length 4 mm., diameter -2 
mm. Female, length 1.75 mm., abdomen dark brown, the seg- 
ments narrowly white margined; antennal segments 13, the fifth 
with a length one third greater than its diameter, palpi uniar- 
Gall brownish, yellow ringed, cireular, diameter 3 mm. Male, length 
2 mm., abdomen dark brown, the segments narrowly margined; 
antennal segments 16, the fifth with a length three quarters its 
diameter, palpi biarticulate. Female, length 2.25 mm.; antennal 
Gall yellowish, shining, oval, diameter 6 to 7 mm. Female, length 
2 mm., abdomen dark brown, the segments narrowly white mar- 
gined; antennal segments 22, the fifth with a length three 
quarters its diameter, palpi biarticulate..Asteromyia nitida Felt. 
Gall pinkish, large, oval blotches on Aster divaricata, diameter 10 
to 12 mm. Male, length 2 mm., abdomen dark brown, the basal 
segment sparsely white margined laterally and posteriorly; an- 
tennal segments 16, the fifth with a length twice its diameter, 
palpi uniarticulate. Female, length 2 mm., abdomen dark brown, 


the segments with submedian white spots; antennal segments 16. 
Asteromyia divaricata Felt. 


?Asteromyia n. g. This new genus is erected for certain American species 
previously supposed to be referable to Baldratia Kieff. Type Lasioptera car- 
bonifera Felt. 
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Gall yellowish or brownish, irregularly oval, diameter 3 mm. 
Female, length 2 mm., abdomen dark pulplish brown, the first 
and second segments margined with reddish orange, the third to 
fifth broadly margined sublaterally with silvery white; antennal 
segments 17, the fifth with a length a little greater than its 

Gall yellowish or brownish, irregularly oval, diameter 6 mm.; on 
Aster paniculata. Male, length 2 mm., abdomen dark purplish 
brown; antennal segments 14, the fifth with a length one half 
greater than its diameter, palpi uniarticulate. 

Asteromyia paniculata Felt. 

Gall greenish yellow or papery white, diameter 1.75 em.; on Aster 
levis. Male, length 1.6 mm., abdomen dark brown; antennal 
segments 14, the fifth with a diameter about equal to its length, 
palpi uniarticulate............... ....Asteromyta leviana Felt. 

Gall sooty yellow beneath, dirty white above, length 2 em., diameter 
1.2 em. Female, length 2 mm., abdomen black, the segments with 
submediah white spots; antennal segments 16, the fifth with a 
length hardly equal to its diameter, palpi uniarticulate. 

Asteromyia flavomaculata Felt. 

Gall yellowish white, dark margined, diameter 3 mm. Female, 
length 2 mm., abdomen black, the segments sparsely white mar- 
gined; antennal segments 18, the fifth with a length three quar- 
ters its diameter, palpi biarticulate. 

Asteromyia asterifolia Beutm. 

Gall, oval, green swellings, length 2 mm., diameter 1.5 mm. Male, 

length 1.75 mm., abdomen mostly dark brown; antennal seg- 

ments 14. Female, length 2 mm., abdomen dark brown, the seg- 
ments with lunate, submedian white spots; antennal segments 

15, the fifth with a length one third greater than its diameter, 

palpi uniarticulate............... .. Asteromyia vesiculosa Felt. 


Stem or Branch Galls 


Gall a small, pustulate swelling on aster stems, diameter 3 mm. Male, 
length 2 mm., abdomen dark brown, the segments with submedian, 
lunate, white spots; antennal segments 14, the fifth with a-length 
a little greater than its diameter, palpi uniarticulate. 

Asteromyia pustulata Felt. 


Fusiform stem or branch gall, length 1 em., diameter .4 em. Male, 


length 2.75 mm., abdomen dark brown, the segments with sub- 
median, white spots; antennal segments 19, the fifth with a length 


greater than its diameter. Female, length 2.75 mm., abdomen dark 


4 


brown or black with submedian, white spots; antennal segments 
21, the fifth with a length hardly equal its diameter. 
Neolasioptera ramuscula Beutm. 
Greenish brown, fusiform, irregular stem swelling at or near the 
base of the leaf, length 1 em., diameter .6 em., on Aster infirmus. 
Male, length 2.5 mm., abdomen dark brown; antennal segments 20, 
the fifth with a length hardly equal its diameter. Female, length 3 
mm., abdomen dark brown with submedian, lunate, white spots; 
antennal segments 24 or 25, the fifth with a length three quarters 


; Oval twig gall on Aster nove-anglia. Male, length 2.5 mm., abdomen 


reddish brown, the segments margined with long hairs; antennal 
segments 18, the fifth with a stem three quarters the length of the 
basal enlargement, which latter has a length 21% times its diameter, 
palpi uniarticulate................ Rhopalomyia astericaulis Felt. 
Ovate, sessile, brownish galls densely white haired, length 7 mm., on 
Aster crassulus. Male, length 1.5 mm., abdomen dark brown basal- 
ly, lighter distally; 18 antennal segments, the fifth with a stem 
three quarters the length of the basal enlargement, which latter 
has a length nearly twice its diameter, palpi biarticulate. 
Rhopalomyia crassulina Ckll. 
Carya (Hickory) 
Cylindrie galls. 
Greenish or black, 4 to 5 mm. long, 1 mm. in diameter. 
Caryomyia tubicola O. 8. 
Conieal galls. 
Base subglobular with a long, slender apical process, greenish to 
reddish brown, 3 to 4 mm. long. Occurs in groups on midrib of 


bittermut Caryomyia caryaecola O. S2 
Conical, nearly symmetrical, thin-walled, small, green or red tinted, 
Caryomyia sanguinolenta O. S. 


Globose galls. 
Smooth or nearly so. 
Nearly smooth, thin-walled yellowish green or brown, sparsely 
haired, usually with a slight nipple, diameter 2 mm. 
Caryomyia carye O. S. 
Thin-walled, depressed, yellowish green or brown, diameter 2 to 
cou Caryomyia consobrina Felt. 


1 Schizomyia caryecola Felt was supposed to have been reared from this 
gall. The one or two specimens obtained were probably accidental. 
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Thin-walled, probably similar to the above. 

Caryomyia arcuaria Felt. 

Thin-walled without the nipple of Caryomyia carya, with a yel- 

owish pubescence, diameter 2 to 4 mm...Caryomia similis Felt. 
Thick-walled, yellowish green or brown, diameter 4 to 5 mm. 

Caryomyia antennata Felt. 

Thin-walled with a false chamber at the apex, diameter 2 to 3 mm. 

Caryomyia inanis Felt. 


Hairy. 

Thick-walled, brown or reddish brown, hairs rather short, curly, 
diameter 6 to 7 mm............ Caryomyia persicoides Beutm. 
| Similar to the above and other Caryomyia galls,’ probably in- 


Thin-walled, rust red, hairs long, straight, diameter 2 to 4 mm. 
Caryomyia holotricha O. 8. 

Gall similar to the above, the midge probably inquiline. 
Mycodiplosis holotricha Felt. 

Thin-walled, long haired, melon-shaped, diameter 2 to 3 mm. 
Caryomyia thompsoni Felt. 


Midrib gall. 
A rounded, irregular, pale yellowish, hard swelling 12 mm. long. 
Caryomyia cynipsea O. S. 


Forming no gall. 
An irregular, yellowish brown margined elevation, diameter 3 mm. 
Larva attached by a viscid secretion. .Caryomyia*® glutinosa O. 8. 
Swellings in Husks 
Irregular swelling in the husks produced by pale reddish larve. 
Caryomyia® nucicola O. 8S. 


Quercus (Oak) 
Fruit 
Reared from larve found between the seed coats of an acorn. Fe- 
male, length 1 mm., abdomen yellowish brown; antennal segments 

14, the fifth with a length about 2% times its diameter. 
Dasyneura glandis Felt. 

Flower Galls 

Reared from undescribed galls on blossoms of oak. Female, length 
1.5 mm., abdomen reddish brown, the basal segment white, the 


*This species was apparently reared from the gall of Caryomyia inanis 
and that of C. persicoides. 


? The reference of this larva to Caryomyia is provisional only. 
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others with submedian, white spots; antennal segments 33, the 

fifth with a length three quarters its diameter. 

Lasioptera querciflore Felt. 
Leaf edge galls. 

Gall a folded leaf edge between serrations. Female, length 1.5 
mm., abdomen deep red; antennal segments 14, the fifth with a 
length 214 times its diameter. ..Cecidomyia foliora Rssl. & Hkr. 

Similar gall, possibly identical Cecidomyia erubescens O. 8. 

Vein galls. 

A narrow, dark purplish, fusiform, thin-walled swelling on the 
under side of the mid or lateral veins may contain two or more 
orange larve, length 8 mm. Male, length 2 mm., abdomen red- 
dish or dark brown; antennal segments 14, the fifth with a length 
nearly four times its diameter. Female, length 2.5 mm., abdo- 
men dark brown, the fifth with a length four times its diameter. 

Cincticornia podagra Felt. 

Gall very similar to, if not identical with the above. 

Cincticornia majalis O. S. 

Elongate, pocket-like swellings along midrib of round-leaved scrub 
oak. Male, length 1 mm., abdomen yellowish brown; 14 antennal 
segments, the fifth having the basal portion of the stem with a 
length one half greater than its diameter, the distal part with a 
length twice its diameter Clinodiplosis florida Felt. 

An elongate fold gall close to the midrib on the under surface, 
length 12 mm., diameter 1 mm.; on Quercus tinctoria. 

Cecidomyia q-oruca Walsh. 

A large midrib fold with a conspicuous white pubescence. 

Cecidomyia niveipila O. S. 
Globose or subglobose, thickened, usually reddish, galls. 

Reddish, oval, irregular, wrinkled leaf gall, diameter 3 to 4 mm. 
Male, length 3 mm., abdomen dark brown; antennal segments 14. 
Female, length 3.5 mm., abdomen dark red; antennal segments 
14, the fifth with a length about 214 times its diameter. 

Cincticornia pilula Walsh. 


A similar gall, apparently Southern, possibly made by the same 
aed Cincticornia symmetrica O. S. 
Gall similar to though much smaller than that of Cinciticornia pilu- 
le. Female, length 1.25 mm., abdomen a nearly uniform dark 
reddish brown; antennal segments 18, the fifth with a length a 
little greater than its diameter Dasyneura florida Felt. 
Reared from oak, presumably from a gall resembling that made by 


‘ 
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Cynips. Male, length 1 mm., abdomen light yellowish with a 
dark fuscous spot dorsally on the third and fourth segments; 
antennal segments 14, the fifth having the basal portion of the 
stem with a length about four times its diameter, the distal part 
with a length five times its diameter. . 

Thecodiplosis quercifolia Felt. 

A subhemispheric, brown, slightly nippled, monothalamous gall 
on the under side of the leaf, diameter 1.75 mm. Male, length 
2 mm., abdomen dark brown; 14 antennal segments, the fifth 
with a length about three times its diameter. Female, length 2 
mm., abdomen reddish orange, the fifth antennal segment with a 
length fully 4 times its diameter....Cincticornia globosa Felt. 


Flat, inconspicuous galls. 


A flat, relatively inconspicuous, probably blister gall. Male, length 
15 mm., abdomen dark reddish brown; 14 antennal segments, 
the third with a length about twice its diameter. Female, length 
1.5 mm., abdomen reddish brown, the third antennal segment 
with a length twice its diameter. .Cincticornia quercifolia Felt. 

A slight cireular, blister-like swelling on the lateral veins, length 
3 mm., diameter 1 mm. Male, length 2.5 mm., abdomen mostly 
yellowish orange; antennal segments 14, the fifth with a length 
three times its diameter. Female, length 2 mm., abdomen with 
the selerites dark brown, the membrane and pleure deep orange, 
the fifth antennal segment with a length 21, times its diameter. 

Cincticornia americana Felt. 

A broadly, yellow margined, cireular, blister gall, diameter 3 mm. 
Male, length 2 mm., abdomen dark brown; antennal segments 14, 
the fifth with a length about 4 times its diameter. 

Cincticornia serrata Felt. 

A variable brown, irregularly oval, pustulate swelling 5 to 6 mm. 
in diameter. Male, length 2 mm., abdomen deep reddish orange ; 
14 antennal segments, the fifth with a length about three times 
its diameter. Female, length 2 mm., abdomen dark brown, the 
fifth antennal segment with a length four times its diameter. 

Cincticornia pustulata Felt. 

An irregularly oval, pustulate swelling 5 to 6 mm. in diameter 
showing equally on both surfaces but with no nipple. Male, 
length 2 mm., abdomen dark brown; 14 antennal segments, the 
fifth with a stem one quarter the length of the basal enlargement, 
which latter has a length 214 times its diameter. Female, length 
2 mm., abdomen dark brown, the fifth antennal segment with a 


length 314 times its diameter........Cincticornia simpla Felt. 
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Probably reared from oak leaves. Male, length 1.5 mm., abdomen 
reddish brown, the segments thickly margined posteriorly with 
brown sete; antennal segments 14, binodose, the basal portion 
of the stem very short, the distal part with a length one half 


Twig Galls 
Reared from twigs of white oak, Quercus alba. -Female, length .75 
mm., abdomen dark brown, the first segment dorsally silvery white, 
the second to fourth with submedian white spots; antennal seg- 


ments 28, the fifth with a length about three quarters its diameter. 
Lasioptera querciperda Felt. 


Salix (Willow) 


Leaf Galls 
Fusiform pod or curled leaves, length 10 mm. 

Dasyneura salicifolia Felt. 
Closely rolled terminal leaves............ Rhabdophaga plicata Felt. 
Yellowish, red spotted, flattened gall, diameter 2 to 3 mm. 

Oligotrophus salicifolius n. sp.* 
Subconiec, truncate, greenish yellow, lipped gall, diameter 2 mm. 
Hormomyia verruca Walsh. 


Apparently reared from same gall........ Clinorhyncha filicis Felt. 
Bud Galls 

Spongy or clustered rosette gall............. Mayetiola walshii Felt. 

Small, rosette gall, length 2 em............ Rhabdophaga racemi Felt. 


Oval, small, rosette gall resembling a small R. brassicoides gall. 
Rhabdophaga normaniana Felt. 
Large, loose, rosette gall, length 1 to 2 em. 
Rhabdophaga rhodoides Walsh. 


Large, open, rosette, or cabbage, gall, diameter 1 to 2 em. 
Rhabdophaga brassicoides Walsh. 


Reared from above gall................. Dasyneura orbitalis Walsh. 
Reared from above gall........ Lestodiplosis septemmaculata Walsh. 
Reared from above gall........-......... Rhopalomyia frater Ckll. 
Pine-cone gall, length 2 to 2.5 em.. .Rhabdophaga strobiloides Walsh. 


Reared from above gall............... Dasyneura annulipes Walsh. 


*Male: Length 2 mm., antennal segments 14, the fifth with a stem as 
long as the basal enlargement, which latter has a length twice its diameter. 
Mesonotum dark reddish, postscutellum fuscous. Scutellum and abdomen 
reddish yellow. Legs fuscous straw. Female: Length 2.25 mm., the fifth 
antenna! segment with a length 214 times its diameter. Abdomen deep red. 
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Reared from above gall Dasyneura atricornis Walsh. 
Reared from above gall.............. Cecidomyia atrocularis Walsh. 
Reared from above gall Dasyneura albovittata Walsh. 
Reared from above gall 
Pine-cone gall resembling a slender R. strobiloides gall. 
Rhabdophaga persimilis Felt. 

Ovate, terminal bud gall, diameter 1 em. 

Rhabdophaga gnaphaloides Walsh. 
Small bud gall Dasyneura californica Felt. 
Small bud gall thabdophaga gemme Felt. 
Reared from apparently normal bud... .Rhabdophaga latebrosa Felt. 
Small, conic, apical bud gall Dasyneura gemme Felt. 


Twig Galls 


Reared from willow twigs, gall undescribed. 

Asphondylia salictaria Felt. 
Larve in subcortical cells, no swelling. ...Dasyneura corticis n. sp. 
Slender twigs, slightly enlarged Sackenomyia packardi Felt. 
Slender twigs, slightly enlarged Sackenomyia portere Ckll. 
Slender twigs, slightly enlarged Vayetiola caulicola Felt. 
Slender twigs, slightly enlarged Rhabdophaga caulicola Felt. 


Twigs probably hardly enlarged Vayetiola perocculta Ckll. 
Slender twigs, slightly enlarged Vayetiola americana Felt. 
Twigs uniformly enlarged, gall 5 to 7 em. long. 
Rhabdophaga podagre Felt. 
Gall similar to above, cells in wood Rhabdophaga cornuta Walsh. 
Twigs irregularly enlarged, galls 1 to 3 em. long. 
thabdophaga salicis Schr. 


Twigs irregularly enlarged, gall 1 to 3 em. long, buds dwarfed. 

Rhabdophaga triticoides Walsh. 
Apical, fusiform, beaked gall, length 2 em....Mayetiola rigide O. §S. 
Reared from similar gall Rhabdophaga sodalitatis Felt. 
Nodular gall at base of twig, length 8 mm. 

Rhabdophaga nodulosa Walsh. 
Inconspicuous knot or twig enlargements. .Wayetiola latipennis Felt. 

*Male: Length 2 mm., antennal segments 16, the fifth with a stem three 

fourths the length of the cylindric basal enlargement, which latter has a 
length twice its diameter. Mesonotum dull black. Scutellum fuscous yel- 
lowish, postscutellum a little darker. Abdomen dull reddish orange. Legs 
a variable fuscous yellowish. Female: Length 1.75 mm., 15 antennal seg- 
ments, the fifth with a length 24 times its diameter. Mesonotum dull brown. 
Abdomen deep red. 
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Subglobular, lateral gall with dead area on one side, diameter 9 mm. 
Rhabdophaga globosa Felt. 


Irregular, ovoid or subglobular galls, diameter 1 to 2 em. 
Rhabdophaga batatas Walsh. 

Same gall as above... ...Rhabdophaga ramuscula Felt. 

Same gall dried .Asynapta saliciperda Felt. 


Subglobose galls, the surface scarred, diameter 4 mm. 
Mayetiola tumidosa Felt. 


SOME NEW SPECIES OF WEEVILS OF ECONOMIC 
IMPORTANCE 


By W. Dwicur Prerce, U. 8S. Bureau of Entomology, Dallas, Texas 


I beg the indulgence of my colleagues for combining in a single 
article purely taxonomic matter with a discussion of biologic and eco- 
nomie subjects. My plea is that the course I follow shows in a rather 
striking manner the close interrelationship between the economic and 


systematic branches of our science. 

In a recent publication on the ‘‘Parsley Stalk Weevil (Listronotus 
latiusculus Boh.),’’ Dr. F. H. Chittenden cites examples of serious 
damage done by the semi-aquatic weevils Listronotus appendiculatus 
Boheman and Notaris puncticollis LeConte to cabbage in Ohio, and 
by Lnstronotus latiusculus Boheman to parsley in Virginia. He cites 
in addition, the tendency of the genus Sphenophorus to attack corn 
(Bur. Ent., bul. 82, part II, p. 14). These are all examples of the re- 
sults of planting crops on newly drained land, when weevils which 
normally inhabit marshes have depredated on cultivated crops. 

This brief notice describes a phenomenon in the biologies of weevils 
which is by no means uncommon, although perhaps not well under- 
stood as yet... There are among our American weevils several very 
sharply defined groups of forms without wings or with rudiments of 
wings only. The classification of LeConte and Horn overlooks this 
important character and by raising other characters to primary im- 
portance has obscured it and dissociated what appear to the writer 
to be nearly related forms. The majority of these wingless weevils 
pass their developmental period in the ground at the roots of plants. 
Whenever it happens that land is cleared, and the plants eliminated 
have been the hosts of multitudes of these weevils, it is almost certain 


*This paper deals only with weevils, however workers in other groups 
will recognize the existence of the same phenomenon. 
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that the planted crops will suffer from weevil depredations. In some 
cases it is probable that the life cycle of these weevils is more than 
one year and hence it may not seem apparent that clearing the land is 
responsible. If the plants attacked are trees or shrubs, these weevils 
may be easily handled by banding with some sticky substance. 

As shown by the examples given and others in the literature of 
economic entomology the draining of marshes, or clearing of timber, 
or breaking up of meadows, or even the clearing off of under-brush 
have given rise to weevil inroads upon cultivated crops. Moreover 
such instances with winged as well as wingless species will be of fre- 
quent recurrence. Mr. Fred E. Brooks has recently written me of 
serious depredations of Anthonomus scutellatus Gyllenhal, upon grape 
blossoms in West Virginia, adding that from the grapes the weevils 
went to the rose bushes nearby. Dr. Chittenden’s examples show the 
results of draining marsh lands. The breaking up of a lupine 
meadow infested by a species of Sitones and planting of a leguminous 
forage crop would without a doubt give rise to an attack from this 
weevil. 

Even rotation of certain crops is dangerous. When Chalcodermus 
wneus Boheman, has been very injurious to cow-peas it is inadvisable 
to plant cotton, for the weevils will invariably depredate upon the cot- 
ton foliage and Dr. W. E. Hinds has demonstrated that they can 
breed successfully in a cotton square. 

Still another important phase of the general problem we are dis- 
cussing is the introduction of a cultivated crop into the vicinity of 
wild plants which are nearly related. If these wild plants have im- 
portant enemies and the new crop encroaches upon them or directly 
or indirectly causes their eradication, the inseet enemies are likely to 
find the cultivated crop a better medium for propagation than the 
variable wild plants. Bearing this point in mind it is not proper to 
plant cabbages, turnips, mustard or other crucifers on ground just 
cleared of an abundant wild erucifer. An example of what will hap- 
pen is cited in the description of a new species of Ceutorhynehus given 
herewith. A similar example is the danger of planting apple, quince 
or pear orchards in the vicinity of a grove containing haw-trees 
(Cratagus sp.). Mr. Fred E. Brooks has just published an article 
on the insects of the apple in West Virginia in which he cites 
Tachypterellus (Anthonomus) quadrigibbus Say and Pseudanthono- 
mus cratagi Walsh as important apple enemies. Both of these weevils 
and the quince weevil (Conotrachelus cratagi Walsh) are native 
to Crategus. In this connection I should expeet the advent of apples 
into Louisiana or South Texas to bring about the change of 
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Anthonomus nebulosus LeConte, and Anthonomus pallidus Dietz, both 
bud weevils, from Crategus to the apple. The proximity of grape 
vineyards to woodlands containing woodbine and wild grape un- 
doubtedly gave rise to the two grape pests Ampeloglypter sesostris 
LeConte, and A. ater LeConte. These examples might be multiplied 
many times, and I expect to cite all such cases in a list of the breed- 
ing habits of North American weevils now in preparation. 

The recent discovery of several new species of weevils which have 
come into view as destructive to important crops is the reason for the 
present article. Four of these weevils have been transmitted by State 
Officials and it is due to them that descriptions be published so that 
they may use the notes in their reports. The proper elucidation of 
two of these weevils has necessitated a preliminary statement of a re- 
vised classification of our North American weevils. As many months 
of work is still necessary to the completion of this classification I can 
but indicate the direction it will take. 

It has become necessary in the writer’s opinion.to drop the LeConte 
and Horn conception of the classification of the Otiorhynchide and to 
return to Lacordaire, accepting the modifications proposed by Stierlin, 
Sharp and other recent authors. It will be sufficient in the present 
article to limit the subfamily Brachyderine, which is almost the equiv- 
alent of Stierlin’s Brachyderini, to those weevils with linear serobes, 
directed beneath, contiguous anterior coxe and prothorax without 
vibrisse. The subfamily Otiorhynchine is the equivalent of Stier- 
lin’s Otiorhynchini and includes, those weevils which have the serobes 
variable, never at the same time, linear and directed beneath. By this 
system all of the wingless weevils with unequal abdominal segments, 
scaly antenne and underparts, and with simple claws are grouped 
together in the Epicerini. The result is a group of weevils of similar 
appearance and with like biologies. Hence the economic treatment 
becomes much simplified for we find that a few definite rules can be 
laid down for the treatment of the whole tribe. 


Famity OTIORHYNCHID.® 
SUBFAMILY BRACHYDERINAE 
Tribe Epicarini 
I. Side-pieces of mesosternum very unequal, the episternum larger and attain- 
ing the elytral margin, epimeron usually small, sometimes very small 
Group Epiceri 
a. Articular face of hind tibi# glabrous, support of deciduous piece mod- 
erately prominent. 
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b. Antenne stout, last joint of funicle short, broad and very close to 
club, first two joints of tarsi glabrous....... Graphorhinus Schénherr 
bb. Antennz more slender, joints of funicle conical, the last distant from 

aa. Articular face of hind tibie scaly; support of deciduous piece very 
prominent; antenne rather slender, club distinct....Anomadus Horn 

II. Side-pieces of mesosternum diagonally divided and equal or very nearly 

so, episternum distant from the elytral margin, separated by the epi- 
ec. Tenth elytral striz entire. 

d. Gene feebly emarginate; anterior tibie not denticulate within but 
with a row of sharp spines; second segment of abdomen not longer 
dd. Gene strongly emarginate; anterior tibi# denticulate within; sec- 
ond segment of abdomen usually as long or longer than the two 

following. 

e. Tips of hind tibia with, at most, a double row of fimbrie. 

f. Second joint of funicle elongate, longer than first Aramigus Horn 


ff. Second joint of funicle shorter than first...... Lepidocricus n. g. 
ee. Tips of hind tibie# with oval scaly space; second joint of funicle 
elongate, longer than first..........cccece0. Phacepholis Horn 


cc. Tenth elytral strie confluent with the ninth; second segment of ab- 
domen longer than the two following; gene strongly emarginate. 
Artipus Schiénherr 


Graphorhinus Schénherr 


Graphorhinus vadosus Say is the only representative of this genus. 
It has been taken feeding on clover leaves. 


Epicerus Schénherr 


The genus Epiecrrus presents considerable difficulty in its study on 
account of the great variation in color pattern and the sexual dif- 
ferences. It seems probable that the many references of injury to 
economic plants charged against Epicwrus imbricatus Say are ap- 
plicable to a number of different species. 

In general the females are characterized by the more inflated abdo- 
men, the thorax broadest at base and the apical declivity generally 
concave. The males have the body more cylindrical, the elytra not 
inflated, the thorax broadest at middle and the apical declivity straight 
or convex, seldom shallowly coneave. It is therefore erroneous to 
base a table of differentiation of species upon the widest part of the 
thorax. 

Table of Species 


A. Frontal fovea round; beak not suleate and seldom even shallowly depressed 
on median line, not densely clothed with scales. 

a. Frontal fovea small; beak medianly shallowly depressed; pronotal 

punctuation very fine, with few large depressions, median line broadly 
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depressed; elytral strial punctures large and irregular; scales 
aa. Frontal fovea large or moderate; beak sometimes medianly shallowly 
depressed; pronotal punctuation fine with many large foveate de- 
pressions, median line depressed; strial punctures regularly ar- 
ranged; scales variable in color; scales of beak densest in lateral 
depressions, sparse along median line............... imbricatus Say 

B. Frontal fovea more or less elongate; beak more or less sharply sulcate on 

median line, densely clothed with scales. 

b. Sixth funicular joint longer than wide, seventh longer than sixth; ves- 
titure of scape not scaly at apex; elytra almost twice as long as wide; 


4 bb. Sixth funicular joint hardly longer than wide; elytra short; vestiture 
: of scape scaly at apex. 


ec. Elytra from one-half to two-thirds longer than wide 
d. Seventh funicular evidently longer than sixth; median line of pro- 
thorax suleate; length 8-10 mm.................... sulcatus Casey 

dd. Seventh funicular hardly if any longer than sixth; median line 
hardly indicated; elytra about % longer than wide; length 4.5- 

Gea wess on ess lepidotus n. sp. 
formidolosus Boheman 


(Epicerus lucanus Horn belongs in b.) 
Epicarus mericanus Sharp is a Mexican species extending into 


Texas at Brownsville. 

Epicerus imbricatus Say is a Northern species occurring as far 
south as Arkansas, Oklahoma and North Texas to Dallas and Gurley. 
It is charged in the literature with serious depredations on apple, 
bean, beet, blackberry, cabbage, cherry, clover, corn, cotton, cucumber, 
gooseberry, muskmelon, onion, peach, pear, plum, potato, radish, rasp- 
berry, strawberry, squash, tomato and watermelon. Very possibly 
some of the other species of the genus were responsible for part of 


these records. 
Epicarus teranus Casey is a Southwestern species occurring in the 


chaparral country of Texas. It has no serious charges against it as 


yet. 

Epicearus lucanus Horn is avery large weevil recorded only from 
Lower California. 

Epicarus sulcatus Casey is also Southwestern, probably coinciding 


in range with E. teranus. 
Epicarus lepidotus n. sp. 


Length 4.5-6.0 mm. Form oval, not very robust, sometimes quite slender, 
densely clothed with small round, lineolate, iridescent white to pale brown 
scales arranged in definite patterns. Beak very little longer than head, about 
as wide as long, broadly convex separated from flatter front by very slight 
tip of beak angularly emarginate, with a median 


transverse depression; 
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smooth space surrounded by a broadly ogival raised margin; median im- 
pressed line deep extending to interocular fovea; lateral impressions short, 
feeble; surface coarsely punctured at tip, remainder of beak closely squamose, 
with whitish scales and with sparse setigerous punctures; antenne with 
scape scaly at tip; seventh funicular hardly if any longer than sixth. Pro- 
thorax wider than long; in shape varying for the sexes as in other species; 
apex and base truncate; disk convex, nearly even, with a very faintly indi- 
cated median line; surface densely squamose, with sparsely arranged sete, 
the median line indicated by a slender vitta of ochreous brown scales on a 
broad white median vitta, at each side of this is a light brown vitta and a 
smaller one on the sides, the remainder of the surface is pale. Elytra oval, 
usually widest about the middle, never more than one-half wider than pro- 
thorax, about one-half longer than wide; strie consisting of small distant 
punctures, very feebly depressed; intervals flat; surface closely squamose, 
with interspersed dark sete, scales darker above, and pale on the inflexed 
sides, with four small basal spots, two irregular transverse vitte and apex 
also pale; legs and under-side squamose, finely and sparsely clad with pale 
sete. 


Deseribed from eight specimens collected by E. A. Schwarz at San 
Antonio, Texas, May 9 and 10. It is also at hand from Cotulla and 
Brownsville, Texas. Types in U.S. N. M. No. 13122. 

Epicerus formidolosus Boh. is known only from Florida. 


Anomadus Horn 


Anomadus obliquus Horn is from the Peninsula of Lower Califor- 
nia. I have seen no records of its habits. 


Omileus Horn 


Omileus epiceroides Horn is a large and common east Texas species. 
In March, 1904, the fruit growers of eastern Texas suffered consid- 
erable damage to the foliage of peach trees from an outbreak of this 
species. Professor E. D. Sanderson found that it was normally an 
oak insect and that the greatest damage was to newly planted orchards 
on land just cleared off and surrounded by oak (Ent. News, vol. X VII, 
p. 210). 

Aramigus Horn 


Aramigus fulleri Horn is a very widely distributed and exceedingly 
injurious species. It breeds at the roots of plants and is recorded 
as a serious enemy of apple, blackberry, peach, plum, sugar-cane and 
strawberry. It attacks many economic plants of Hawaii. Mr. D. L. 
Van Dine recommends treatment that will be applicable to most of 
these weevils. When they are found breeding at the roots of plants, 
the use of carbon bisulphide in the soil or fertilizing with tobacco 
waste is recommended. From trees and shrubs the weevils may be ex- 
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eluded by wrapping with cotton bands. When on the plants spraying 
with arsenate of lead is recommended. 
Aramigus tessellatus Say has been recorded as injurious to sweet 


potatoes. 
Lepidocricus n. g. 


Rostrum not longer than head, separated from head beneath by very sharp 
and deep constriction; gene strongly emarginate; antennz short, first joint 
of funicle longer than second, remaining joints moniliform; scales of thorax 
dull, arranged in circles upon the numerous approximate tubercles; strial 
punctures of elytra round but appearing linear because of closer scaly vesti- 
ture, each bearing a tiny seta; anterior tibia strongly denticulate within; tips 
of hind tibie# with only a single row of fimbrie apparent; second segment of 
abdomen considerably longer than the two following, with first suture 
angulate. 


Name derived from Aemis, scale + xpixos, a circle, signifying a 
circle of scales with reference to the vestiture of the thorax. The 
type of the genus is L. herricki n. sp. 


Lepidocricus herricki n. sp. 

Form robust, oval, surface densely covered with grayish to brownish con- 
cave lineolately sculptured scales, with no striking color pattern. Head and 
rostrum about as long as thorax, medianly deeply canaliculate, surface 
longitudinally rugosely punctate, covered with cinereous scales and bristles, 
at tip, nearly naked. Prothorax broader than long, apex slightly narrower 
than base, sides very strongly convex, median line not indicated, surface 
closely covered with cylindrical tubercles, each with a deep bristle bearing 
puncture, thus resembling craters, the scales arranged upon these tubercles 
in circles, on some specimens forming a lighter band on each side of the 
median line, and with sides lighter. Elytra oval, about two and a half times 
as long as prothorax, striate, strie with moderately close, coarse setigerous 
punctures which are always obscured and appear linear in a fully clothed 
specimen, intervals almost flat, each with a row of short bristles, surface 
densely covered with concave lineolately sculptured round to ogival scales. 
Body beneath sparsely clothed with small] thin scales, but more densely with 
long white sete; third and fourth abdominal segments strongly depressed. 
Legs densely scaly, and pubescent. Length 5-6 mm. 


Described from five specimens loaned me by Professors Glenn W. 
Herrick and R. W. Harned; collected by a correspondent (J. B. 
Easter) at Easter in Monroe Co., Miss., May 7, 1904. Types in the 
U. S. N. M. (No. 13084) and also in the collection of Mississippi 
Agricultural College. 

Professor Herrick writes that his correspondent said that these 
**weevils had made their appearance on his farm and were feeding on 
his young cotton, saying, ‘it looks as though they were going to destroy 
the whole stand. It is something new in this section of the country. 
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They eat the leaves off the cotton and even eat it before it gets out 
of the ground.’ Evidently the beetles were so destructive that the 
cotton had to be replanted, for on May 25, he writes again as fol- 
lows: ‘I would: have written you before but was waiting to see what 
the insects would do to our second planting. The cotton is now up and 
I don’t see any sign of them yet.’ 

‘‘Nothing more was ever heard regarding the beetles and they 
probably did not again appear in numbers sufficient to attract atten- 
tion. The outbreak is interesting however, especially since the species 
has shown an ability and an inclination to become a serious pest and. 
might easily appear again over a larger area.’’ 


Phacepholis Horn 
Table of Species 


1. Beak deeply and angulately emarginate at apex; only the anterior tibiz 
denticulate within. 

a. Antenne elongate; funicular joints elongate, the second much longer 
than the first and considerably longer than the two following. Pro- 
thorax squarely truncate, wider than long; vestiture brilliant metallic 
green to bluish green above elegans Horn 

aa. Antenne not so elongate, funicular joints elongate, the second very 
slightly longer than first if at all, and subequal to the two following; 
prothorax slightly obliquely truncate, slightly wider than long; ves- 
titure white to grayish green pallida n. sp. 

2. Beak emarginate at apex but not deeply so; antennal funicular joints elon- 
gate, the second subequal to the first or but slightly longer; prothorax 
obliquely truncate; anterior and middle tibi# denticulate within. 

b. Elongate; anterior tibie internally strongly serrulate dentate; second 
abdominal segment a little shorter than the next two combined; 

bb. Stout; anterior tibi# with a very few isolated elongate teeth; second 

abdominal segment longer than the two following; vestiture 
brownish obscura Horn 


Phacepholis elegans Horn. I have specimens which seem in every 
way typical from San Antonio, Victoria, Kerrville, Edna and Cotulla, 
Texas, all southwestern points in the chaparral country. Specimens 
were taken on cotton at Victoria and San Antonio. 

Phacepholis pallida n. sp. 


Length 4.5-6 mm. Body oval, robust, black but densely clothed with iri- 
descent white to light green scales, and slight erect sete, the general appear- 
ance being gray to grayish green. Head and rostrum nearly as long as the 
thorax; head not or very feebly constricted behind the eyes; densely covered 
with rounded, striate white to iridescent pink scales and upright, elongate, 
apically truncate, striate white scales; beak apically deeply emarginate; 
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median line deep and distinct to base of head; eyes very convex, moderately 
prominent. Antenn# not as elongate as in elegans, but with all funicular 
joints longer than wide, the second very slightly, if at all, longer than first, 
and subequal to the two following. Prothorax slightly wider than long, 
slightly obliquely truncate at apex, sides arcuate; disk moderately convex, 
moderately coarsely punctured; densely covered with the two kinds of scales 
described for the head. Elytra oval, sides feebly arcuate, surface striate, 
strial punctures moderate, not closely placed, intervals flat, densely clothed 
with both kinds of scales. Body beneath more sparsely clothed as above, in 
greenish specimens the under-sides are clothed with white; anterior tibie 
with strong elongate teeth; median tibiw# internally slightly roughened ser- 


rulate. 


Described from five specimens collected at Corpus Christi, Texas, 
May 17, 1905, by A. C. Morgan on cotton. Also found at Victoria, 
Texas, on cotton. Type Cat. No. 13123 U.S. N. M. 
Phacepholis candida Horn is known from Colorado and Kansas. 
Phacepholis obscura Horn. On March 22, 1910, Professor Wilmon 
Newell of Texas received from R. E. Williams at Mineral Wells, 
Texas, a large number of these weevils with the following remarks: 
‘*T am sending you today some bugs which have almost eaten up 
our spinach. They eat on plant, and at night or when cool they will 
be found under the dirt, find from 2 to 12 bugs under one plant.’’ 
This record places the genus Phacepholis in the same category as the 
other economic genera and indicates that the occurrence of these 
species on cotton may also be of importance. 


Artipus Schénherr 


Artipus floridanus Horn. This species is found commonly on 
Baccharis halimifolia and Borrichia frutescens in Florida but nu- 
merous authors have recorded serious injuries to the blossoms, young 
fruit, and leaves of citrus trees, especially limes, in Florida. 

It seems probable that the recommendations of Mr. Van Dine for 
the control of Aramigus fulleri will be applicable to all insects of the 
tribe Epicwrini which has been treated in its entirety for our North 
American fauna on the preceding pages. 


SUBFAMILY OTIORHYNCHINAE 


TRIBE TRACHYPHLOEINI 


Cercopeus Schonherr 


The tribe to which this genus belongs has been limited in our North 
American fauna to four monotypic genera and it is therefore with con- 
siderable pleasure that I am permitted through the courtesy of Pro- 
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fessor R. A. Cooley and Mr. E. A. Schwarz to describe a second species 
in one of these genera. 


Table of Species 
Scales luteous to brown, with darker discal spot on elytra; length 3-5 
Scales iridescent white to shining ochreous, slightly mottled on elytra but 
not forming a distinct spot; length 3-3.5 mm. ........+++-+-+. artemisi@ n. sp. 


Cercopeus artemisia n. sp. 


Size 3-3.5 mm. Color black to piceous, densely covered above and below 
with round, slightly overlapping, white or ochreous, finely striulate, appressed 
scales, which are intermixed with long, fine, white sete; elytral intervals 
uniseriately setigerous. Beak slightly longer and narrower than head, 
clothed with scales to tip, with a smaller interocular fovea, and a median 
line toward apex; scrobes superior, deep in front, shallow behind, not reach- 
ing eyes by a distance subequal to their own length. Antenne# rufous; scape 
reaching thorax, scaly and pubescent; club about equal to the last four funi- 
cular joints. Eyes rounded, moderately convex; ommatidia relatively large, 
separately convex, giving the appearance of a flattened raspberry. Thorax 
transverse, basally and apically truncate, laterally broadly arcuate. Elytra 
not one half longer than wide; humeri obliquely rounded; stri# as seen with 
scaly vestiture complete, very fine but sharp; intervals clothed with from 
three to five rows of closely placed pavement scales, but uniseriately setiger- 
ous. Under-sides densely scaly; front coxe contiguous; middle coxe# very 
narrowly separated; intercoxal process truncate and transversely impressed 
before apex. Second abdominal segment about equal to two following, fifth 
longer. Femora and tibia densely scaly; anterior and median tibie strongly 
mucronate; tarsal claws strongly divergent. 


Described from nine specimens collected by R. A. Cooley at Corval- 
lis, Montana, May, 1909, injuring cherry trees, but evidently native to 
Artemisia tridentata. Prof. Cooley writes that the ‘‘species was re- 
ported doing considerable damage over large tracts of newly planted 
orchards. It was particularly injurious on cherry trees. I examined 
the trees and traced the beetle to a species of Artemisia tridentata I 
think. I believe the species feeds normally and breeds on this plant. 
I accounted for its presence in the orchards by the fact that its normal 
food plant was cleared off, leaving little else for the beetle to eat 
other than the fruit trees.’’ Type Cat. No. 13083 U. 8. N. M. 


Famity CURCULIONID.® 


SUBFAMILY CEUTORHYNCHINAE. 


Ceutorhynchus Germar 


The following species belongs in the true Ceutorhynchus, with 7- 
jointed antenneze, and in Dietz’s ‘‘squamatus group.’’ The first sec- 
tion of that group can be distinguished as follows: 
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1. Above shining, finely pubescent with scattered larger scales. 
a. Elytra without rows of acute granules. 
b. Seutellar spot of elongate whitish scales........ anthonomoides Dietz 
bb. Scutellar spot and transverse fascia behind the middle of the elytra 
aa, Elytra with rows of acute granules; third joint of tarsi broadly bilobed; 
‘ thorax with median antebasal and postapical depressions, the former 
clothed with elongate white scales; scutellar region not clothed with 
2. Above densely scaly or coarsely pubescent. 


Ceutorhynchus lesquerelle n. sp. 


Length 2 mm. Oval elliptic, black throughout, clothed with extremely 
fine inconspicuous pubescence above and with rather sparse elongate scales, 
densest on thorax, below. Beak moderately slender, regularly and rather 
strongly curved, cylindrical, minutely pubescent to middle, striate and punc- 
tured from the base to the insertion of the antennz, more remotely puncted 
toward the apex. Head flattened, rather coarsely punctured. Prothorax 
about one-half wider than long, almost twice as wide at base as at apex, con- 
vergently rounded on the sides, strongly constricted at apex, ocular lobes 
distinct, lateral tubercles small, acute, disk with deep antebasal and post- 
apical impréssions, the former bearing the only spot of condensed scaly 
vestiture visible from above; disk uniformly, closely and coarsely punctured; 
scutellum invisible. Elytra a little wider at base than prothorax; humeri 
obliquely rounded, stri# impressed but very confusedly punctured; inter- 
spaces very little wider, convex, each with a row of acute granules which 
become longer and tuberculiform towards the declivity. Under-side densely 
and coarsely punctured, mesosternum and side-pieces densely, the rest of 
surface less densely clothed with large, elongate scales, smaller on the abdo- 
men. Femora arcuate; tibi# a little widened towards apex; tarsi moderate, 
first anc second joints elongate, third broadly bilobed, fourth joint projecting 
about the length of the third. 

Types in U. 8. National Museum No. 13085. 

Described from four specimens received March 22, 1909, from Prof. 
Glenn W. Herrick, then State Entomologist of Texas, who reported 
them to be destroying cabbage plants as fast as they came up in seed 
beds at Whitewright, Texas. Two specimens of this species were col- 
lected April 18, 1906, at Wolfe City, Texas, by F. C. Bishopp. On 
April 3, 1909, Mr. E. 8. Tucker found the weevil breeding abundantly 
in the crown of the erucifer, Lesquerella gracilis at Plano, Texas. 

It is safe to assume that of the several new species herewith de- 
scribed this is the most dangerous and it will be looked for with in- 
terest this year. 

I take occasion at this time to state that I have in preparation a 
complete revision of my former list of the breeding habits of North 
American weevils. Any assistance will be very gratefully acknowl- 
edged. 
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PLANT LOUSE NOTES, FAMILY APHIDIDAE 
(Continued), Plate 24 


By C. P. GILLETTE 
SUBFAMILY APHIDINAE! 


Chaitophorus betule Buckt. (?). Figs. 1, 2a, 3. 

Buckton’s description of this species was from fall apterous forms 
only and does not characterize very correctly the summer form of the 
louse that I am referring to this name. I believe it is the only Char- 
tophorus that has been referred to the birch. This species was found 
very abundant on the leaves of Betula alba at Portland, Lansing, 
Albany, Geneva and Denver. 

This louse is almost a Myzocallis having very little hair on the 
antenne and having cylindrical or somewhat constricted cornicles, 
without flange, that are rather longer than the transverse diameter. 
In other respects it is plainly Chaitophorus. The cauda is very 
small, slightly knobbed, the anal plate hardly bilobed, the body short 
and stout, the young do not have capitate hairs, and the apterous 
vivipare have a row of sensoria on third joint of antenna, a very un- 
usual occurrence. 

In arranging the following species belonging to the tribe Callip- 
terini, I have endeavored to place them in the genera that would be 
indicated by the type species designated in Mr. Wilson’s ‘‘ List of 
Genera,’’ ete. Vol. XXI, p. 147, of Entomological News. 

Chromaphis juglandicola (Kalt), Fig. 4. Five to seven oval sen- 
soria distributed along entire length of third joint, and about equi- 
distant. Often two large sensoria on sixth joint. Legs pale with a 
conspicuous black spot a little before the distal ends of the hind 
femora. Koch re-described this species under the same name. 

On Juglans regia, Washington, D. C., and Dundee, Ore. At Dun- 
dee leaves were very sticky with the honey dew, but most of the lice 
had disappeared. 

Vucallipterus tilie (Linn.), Fig. 5. Taken at Lansing, Detroit 
and Geneva from the under side of the leaves of basswood, Tilia 
americana. Common, but nowhere seen abundant. 

Monellia carye (Monell), Fig. 6. Specimens taken from hickory, 
Carya alba, at Portland and Detroit, and from walnut, Juglans 
nigra, at Fort Lee. 


*Should have been inserted before Melanorantherium on page 385, Vol. 2. 
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Monellia marginella (Fitch), Fig. 7. Specimens of this species 
which answer fully the description by Fitch, and which seem to the 
writer to be quite distinct from caryella, were taken at Portland, 
Detroit and Kansas City from leaves of Carya alba, upon which they 
were quite plentiful. The sensoria on basal half of joint 3 of the 
antenna vary from 4 to 7 in number. 

Monellia maculella (Fitch) (?), Fig. 8. What I take to be this 
species has about 6 longitudinal rows of small blackish tubercles 
upon the dorsum of the abdomen, and both anterior and posterior 
femora have a black ring or spot a short distance from their distal 
ends, but the tarsi are not perceptibly blackish and the maculations 
upon the wings as described by Fitch, are indistinct or lacking in 
my specimens, all of which are in balsam. 

Taken at Detroit on Carya alba, and at Lansing, Washington, 
D. C., and Fort Collins, Colorado, on Juglans nigra. 

Myzocallis bella (Walsh), Figs. 9, 10. This very handsome lemon 
yellow species, with wings that have heavy black costal margins and 
very small costal cells, was taken at Portland, Detroit and Rochester, 
apterous and alate, on the upper side of the leaves of Quercus rubra. 
The apterous females have a double row of large black spots upon 
the dorsum of the abdomen, there being about seven to ten spots in 
each row and all closely placed. In addition, there are numerous 
stout capitate hairs over the body rising from tubercles. The an- 
tenna of an alate female taken at Rochester is shown at figure 9. 
The apterous females vary from yellow to a rusty brown in color, 
and have conspicuous white powdery patches above upon the vertex 
of the head and upon lateral margins of meso-thorax and abdomen. 

Myzocallis walshii (Monell), Fig. 11. This species, which seems at 
first to be a miniature of M. bella, was correctly- considered to be 
quite distinct by Mr. Monell. The very long antennal filament ex- 
ceeding even the third joint in length would alone separate this 
species from bella. The capitate hairs are long and strong. This 
was a common species, but was noted only at Lansing, Portland and 
Geneva on Quercus rubra. 

Myzocallis asclepiadis (Monell), Fig. 12. This species was taken 
in good numbers, both alate and apterous, from Asclepias sp. at Chi- 
eago, Detroit and Geneva. It seems to be readily separated from an 
allied species, also occurring upon the milkweeds, by the long an- 
tenna, usually fully as long as the body, and the longer antennal 
spur, which, though variable, always distinctly exceeds the sixth 
joint. 

Calaphis castanee (Fitch), Fig. 13. At Lansing, Fort Lee, Wash- 
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ington, Webster and Springfield, both alate and apterous vivipare 
were taken. This is a pretty lemon yellow species with antenne 
beyond second joint, black, with first and second sectors and the inner 
margin of the stigma conspicuously black, and with 10 to 12 cireular 
sensoria on the very long third joint of the antenna. 

Myzocallis trifolit (Monell), Figs. 14, 15. What seems with little 
doubt to be this species was taken in moderate numbers on the under 
side of leaves of red clover at Lansing, Geneva, Albany and Wash- 
ington, D. C. The third and fourth joints of the antenna are in 
the ratio of about 4 to 3 in the specimens taken, instead of being 
in the ratio of 2 to 1, as originally described. The apterous vivipare 
are very tuberculate and have what rarely oecurs—a row of sen- 
soria on the third joint of the antenna. 

Myzocallis ulmifolii (Monell), Fig. 16. Taken at Chicago, Lans- 
ing, Portland, Mich., Detroit, Rochester, Geneva, Albany, New York 
City, Washington and Portland, Ore. This is an abundant species 
on elms in Colorado also, wherever the elm is planted. The dainty 
white lines upon the dorsum, the decidedly transverse sensoria on 
the third joint of the antenna, and the four long dorsal spines upon 
the dorsum of the abdomen, seem to be sufficient characters to sep- 
arate this from allied species. 

Myzocallis (?) caryafolie (Davis), Figs. 17, 18. Taken on Carya 
alba at Kansas City, and Rochester, and sent to me by Mr. J. J. Davis 
from hickory at Lake Forest, Illinois, 6-24-’09. Taken on both 
upper and lower surfaces of the leaves of Carya alba, fairly com- 
mon. Body short, very dark in general color, almost black, but with 
conspicuous white markings, and the entire under surface of the 
body powdered with white. There are strong erect spines or tuber- 
eles upon the dorsum of the abdomen and the costal margin of the 
wing has two distinct dusky spots, one at each end of the stigma. 
The antennal spine is distinctly shorter than joint 6. 

Myzocallis (?) sp., Fig. 24. A small, pale yellow species, with 
pink ecross-band on metathorax and with soine pink color upon pro- 
and meso-thorax, with antenna longer than the body and upon no 
frontal tubereles, with spur more than twice the length of sixth seg- 
ment, with two long stout erect spurs on dorsum of abdomen and 
with wing veins and stigma all somewhat dusky. Rather common 
upon the under surface of leaves of Quercus alba at Georgetown, 
D. C. 

Calaphis betulecolens (Fitch), Fig. 19. Specimens were taken at 
Geneva on Betula alba-laciniata. The specimens agree well with 
Fitch’s description and with specimens that Mr. Monell sent me from 
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Eucallipeerus tiliae x70 


Chait betulac(aprerous) x70 
Chromaphis juglandicola x70 
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St. Louis, Missouri. We have taken the apterous vivipare of what 
seems to be this species in Colorado at Fort Collins (foothills), and 
at Manitou upon leaves of the mountain birch, Betula fontinalis. 
See Fig. 19 for characters of antenna. 

Euceraphis betule (Koch), Fig. 20. This peculiar species, with 
all parts of body, legs and antenne covered with a delicate waxy 
secretion resembling wool, was a common species on the white birch. 
Specimens were taken at Lansing, Portland, Detroit, Geneva and 
Denver. The writer also took two males and oviparous females at 
Manitou, Colorado, October 20, 1908, on the native birch, Betula 
fontinalis. 

Euceraphis sp., Fig. 21. A somewhat allied but plainly distinct * 
woolly species of this genus was taken on Alnus oregonia, at Port- 
land, Ore., August 20, 1909. The species was common but sporadic 
in habit. The antenna is extremely long, being more than twice the 
length of the long, slender body. We have the same species from 
the foothills near Fort Collins. See Fig. 21. 

Drepanaphis monelli (Davis), Figs. 22, 23. A species with a stout 
pair of dorsal spines united for a considerable distance in the basal 
portion, and with antennal spur as long as joints 4, 5 and 6 together. 
On under side of leaves of horse chestnut, sculus glabra, at Wash- 
ington, D. C., abundant. 

This is the most remarkable filamentous antenna that I remember 
to have seen in the Aphididae. 


Plate 24—Antenne of Callipterini, all alate except figures 2 and 15.—1 and 2 
antenne of alate and apterous vivipare, and 3, cauda and anal plate of 
Chaitophorus betula; 4, Chromaphis juglandicola; 5, Eucallipterus tilie; 6, 
Monellia carye; 7, Monellia marginella; 8, Monelila maculella; 9, antenne, 
10, anal plate of Myzocallis bella; 11, Myzocallis walshii; 12, Myzocallis ascle- 
piadis; 13, Calaphis castanee; 14, alate; 15, apterous Myzocallis trifolii; 16, 
Myzocallis ulmifolii; 17, antennew, 18, cornicle, Myzocallis nigra; 19, Cala- 
phis betulecolens ; 20, Euceraphis betulw; 21, Euceraphis sp.; 22, Drepanaphis 
sp.; 23, cornicle of preceding; 24, Myzocallis sp. 

Miss M. A. PALMER, Delineator. 
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FURTHER NOTES ON THE APHIDIDAE COLLECTED IN 
THE VICINITY OF STANFORD UNIVERSITY 


By W. M. DAVIDSON 


In the JouRNAL oF Economic ENtTomoLoey (Vol. II. No. 4, August, 
1909), I listed the Aphidide studied during a year’s observation in 
this region. During the year just passed I have continued my studies 
on this family and am now able to increase considerably the number 
of species tabulated in my former report. Mr. J. J. Davis (Annals 
of the Ent. Soe. of America, Vol. I, 4 and II, 1) has lately reported 
Callipterus (Pterocallis )tilia, an European insect, from America, 
thus corroborating my inclusion of this species in my former paper. 
I inelude a list of Aphidide so far reported from California. This 
paper was prepared in the Entomological laboratories at Stanford 
University. 

Phyllorera vastatrix Planchon. This species was formerly abundant 
in California but of late years its numbers have diminished very 
considerably. On Vitis. 

Chermes pinicorticis Fitch. This insect is often very destructive to 
young trees, sometimes killing them. On Pinus maritima. 

Chermes coweni Gillette. I have taken this species on a young 
Douglass spruce at Palo Alto. On April 13 of this year I noticed a 
swarm of Lampyrid beetles (kindly determined for me by Mr. W. M. 
Mann as Podabrus tomentosus Say) flying around the aphids and at 
times settling among them. Several times during the following week 
I observed this same procedure, although in the morning the beetles 
were always quietly feeding on the lice while in the evenings they 
were very active and did not remain settled for more than a few 
moments at a time. I counted one evening forty of the Lampyrids 
at work. When disturbed they drop to the ground but recover them- 
selves just before striking it and fly off. I have noticed a few of the 
fire-flies attacking Lachnus occidentalis and Macrosiphum rose, but 
never in large numbers. 

Pemphigus beta Doane. On the roots of dock (Rumex occidentalis) 
and of other related plants. 

Pemphigus populitransversus Riley. This species was wrongly 
ealled P. populicaulis in my former paper. Found in large numbers 
on Populus trichocarpa. 

Pemphigus ranunculi sp. nov. Alate female (mounted in balsam). 
Head, meso- and meta-thorax black. Prothorax olive. Antenne 
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widely distant, dusky, with the basal half of the joints paler. Third 
joint with 25, fourth with 8, fifth with 6, sixth with about 3 trans- 
verse sensoria. Unguis of sixth joint about one seventh as long as 
rest of joint. Eyes black, ocular tubercles prominent. Prothorax 
without lateral tubercles. Meso-thorax with four small pale spots 
arranged in a transverse row. Legs dusky. Abdomen green, with 
four rows of darker disk-like spots on the dorsum. These are appar- 
ently glands for the excretion of the floceulent material which this 
insect exudes. Body broadest at the fourth segment. Cornicles 
absent. Last abdominal segment drawn out and blunted. Wing 
large; stigma short, green. Insertions and veins greenish. Sub-costa 
duskier. Third diseoidal absent at the base. Hind wings with two 
diseoidals arising a very short distance apart. Lower side of thorax 
black. Beak pale, slender, reaches second coxe. 


d 


Fig. 28. Pemphigus ranunculi. Alate female; a, wing; }b, tip of abdomen; 
¢, head and prothorax; d, antenna; e, antenna of wingless female; f, an- 
tenna of young (original). 


Pupa. Entirely green except wing-cases, antenne, legs, and tip of 
last abdominal segment, which parts are slightly dusky. Eyes black. 
Antenne as in the winged form. 

Apterous viviparous female. Green. Shields on head, antenne, 
legs, tip of abdomen and beak dusky. Antenne barely one third the 
length of body. There are four rows of cireular dusky areas on the 
dorsum of the abdomen as in the alate insect. Compound eyes very 
small, lateral, black. Taken in March on the stalks of the buttercup 
(Ranunculus californicus) where it congregates in great numbers. 
The insects cover their whole body except the head with a bluish 
floceulent material. 
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MEASUREMENTS 

Alate Apterous 

female vivipare 

Length body, 3.1 mm. 3.2 mm. 

Breadth body, 1.25 mm, 1.35 mm. 
Wing expanse, 8.6 mm. 

Antenne I, .12 mm. .09 mm. 

II, .15 mm. 11mm. 

Ill, .45 mm. mm. 

IV, 18 mm. .07 mm. 

Vz, .21 mm. 12 mm. 

VI, .22 mm. .16 mm. 


Pemphigus populiconduplifolius Cowen. Making galls on the poplar 
(Populus trichocarpa) in April. The stem mother is olive green, with 
darker longitudinal stripes. The eyes are small and black. The 
terminal portion of the abdomen is rather bristly. Cauda and corni- 
cles absent. Beak just reaches second coxw. The head is black, the 
antenne hyaline, and the legs dusky. I doubt if the specimens ex- 
amined were full grown so do not give any measurements. 

Pemphigus populimonilis Riley. Abundant in Tulare County on 
Populus fremonti during the summer months at least. 

Schizoneura lanigera Haus. On cultivated apple. 

Schizoneura querci Fitch. Found in considerable abundance on the 
live-oak (Q. agrifolia). 

Schizoneura americana Riley. Several years ago this insect was so 
abundant on the elms on the Stanford University campus as to almost 
kill the trees. At the present time it is not at all common. 

Lachnus viminalis Fonse. On Salix sp. Much parasitized by an 
Ephedrus. 

Lachnus abietis Fitch. This large aphis is at times extremely com- 
mon and at other times it appears to be almost totally exterminated 
by Syrphid larve. I have never found any winged forms although 
my observations on colonies of the Lachnus have extended over 
eighteen months. On Abies concolor. 

Lachnus pini-radiate Davidson. On the needles and twigs of Pinus 
radiata. 

Lachnus occidentalis Davidson. Abundant on the smaller branches 
and twigs of the spruce (Abies grandis) secreting a woolly material 
which causes the twigs to assume a bluish color. Although I have had 
colonies under observation for two years I have never seen the winged 
form. The Syrphid flies Syrphus arcuatus and 8S. opinator exact a 
very large toll from this aphid and are themselves frequently para- 
sitized by a large Braconid. 
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Lachnus almifolia Fitch. On the under side of the leaves of Alnus 
rhombifolia. 

Cladobius saliciti Harris. The eggs of this species are deposited in 
large quantities on the twigs of willow or poplar in November 
These hatch before the end of January, the newly-hatched larve 
assembling in masses at certain places to feed on the twigs. The 
leaves of the tree do not develop for two weeks after the insect 
hatches. In the fall this insect increases with great rapidity not- 
withstanding the heavy toll exacted by an Aphidius. 

Cladobius rufulus Davidson. On Populus and Saliz. 

Chaitophorus viminalis Monell. I have taken this species in both 
sexes in the fall and as late as late November. It feeds on various 
species of willow. 

Chaitophorus populifolie Fitch. The colonies of this species have 
the largest numbers of individuals just before the leaves of their 
food-plant begin to fall. At this time there are two types of apterous 
viviparous females, both green, but one paler than the other. The 
paler variety gives birth to the small red males, while the darker form 
begets females winged and wingless. The males are winged and are | 
of a claret color, quite a little smaller than the alate females, which 
latter are green. Males begin to emerge fully winged from the 
25th of October on. At this time males and females were about equal 
in numbers and remain so until the leaves drop, when all disappear. | 


The alate male. Length, 1.85 mm. Breadth, .85 mm. Wing ex- 
pansion, 5. mm. Antennal joints—III, 45 mm.; IV, .28 mm.; V, 
.22 mm.; VI, .08 mm.; VII, .4 mm. Antenna yellow, last three joints 
red. Sensoria on all joints except I, II and VII. Eyes bright red. 
Head, prothorax, thoracic lobes dusky red. Pale part of the pro- 
thorax flesh-colored. Legs yellow, hind femora reddish. Abdomen 
brick-red, with a darker transverse dorsal bar on each segment at- 
taining the margin on the two caudal segments. Cornicles yellowish- 


red, expanded at the base, slightly longer than broad at their bases, 
Tail small, globular, gray. Caudal appendage pale, drawn out. 
{ Wings large, third discoidal obsolete at base. Insertions of wing 


yellowish. Stigma gray. Veins reddish-brown. 


COMPARATIVE MFASUREMENTS OF THE ALATE MALE AND FEMALE’ 


Male Female 
Length body, 1.45 mm. 2.2 mm. 
Breadth body, .65 mm. 1.05 mm. 
Antenne, 1.30 mm. 1.25 mm. 
Cornicles, .075 mm. mm. 
Expanse wings, 5.2 mm. 6.15 mm. 


Chaitophorus nigre Oecestl. 


I took a small black Chaitophorus 
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which has certain affinities with this species and may be the same. 
Only apterous forms were seen. On Salir. 

Chaitophorus negundinis Thos. I took this insect in considerable 
abundance on the under side of leaves of Acer negundo in April. 
Both alate and apterous forms were present, but I could not find any 
males so early in the year. On the day on which | first noticed the 
aphid there were a few large yellow wingless forms which were pre- 
sumably stem mothers left over. Towards the end of this month I took 
a number of the pale leafy dimorphs. 

Phyllaphis fagi Linn. One specimen, an apterous female, taken on 
the under side of a copper beach at Palo Alto in April. 

Idiopterus nephrelepidis Davis. On greenhouse ferns. Probably 
imported from the tropics on ferns. The insect was collected here 
some years ago but is not to be found at the present time. 

Callipterus castanew Buck. On chestnut (Castanea). 

Callipterus betulacolens Fitch. On Betula sp. 

Callipterus carye Monell. On cultivated walnut. 

Callipterus arundicolens Clarke. On bamboo (Arundo). 

Callipterus ulmifolii Monell. On Ulmus americana. 

Callipterus tiie Linn. On Tilia americana. The stem mothers in 
spring are very pale and immaculate. 

Callipterus quercus Kalt. I am sceptical as to the identity of this 
Callipterus found at Palo Alto on both the blue oak (Quercus 
douglasii) and on the white oak (Quercus lobata). It seems very near 
Kaltenbach’s species, having the three pairs of tubercles on the dorsum 
and otherwise resembling it. I cannot satisfactorily compare it to 
any described American species. There are several English oaks near 
the trees infested and on one of these I found a very pale Callipterus, 
apparently C. quercus. Thus it is possible that the insect came on 
the young oaks when they were imported. However, I found this 
same species on the black oak (Q. californica) on the hills around 
San José where I found no English oaks although some doubtless 
existed in the valley towns below. 

Aphis albipes Oestl. Found in April on the tender stalks and in 
eurled leaves of the snowberry (Symphoricarpus racemosus). A 
striking insect much preyed upon by Syrphus flies. 

Aphis brassicae Linn. Common everywhere but checked, success- 
fully at least in Santa Clara County, by its parasite Diwretus cali- 
fornicus Baker. On cruciferous plants. 

Aphis rumicis Linn. Taken on the terminal shoots of ivy. An 
extensively parasitized species. 

Aphis medicaginis Koch. On Medicago denticulata. 
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Aphis ceanothi Clarke. On tips of twigs of Ceanothus cuneatus. 

Aphis lutescens Monell. Taken in great quantities on milkweed 
(Asclepias mexicana). 

Aphis crategifolia Fitch. Found in the fall in large numbers on 
the leaves of Crataegus oxycantha planted along the sidewalks in the 
towns of San José and Palo Alto. I could not find any alate forms 
but procured a large number of the black, oval, shining ova whence 
hatched the first spring brood of larve. I kept the twigs in water 
and noticed the first larva emerge on the 7th of February just as the 
buds were swelling. A week later a dozen larve had hatched. The 
young are paler than the adults and feed on the opening buds. Alate 
forms appeared in April. 

Aphis nerii Kalt. This insect was taken in Sonoma County on 
oleander. 

Aphis bakeri Cowen (?). A doubtful species on Senecio vulgaris. 

Aphis mali Fabr (?). <A species very similar to A. mali on the 
terminal leaves of Laurus laurustinus, causing them to curl. 

Hyalopterus arundinis Fabr. On the plum in great quantities 
in May. 

Siphocoryne avene Fabr. Sparingly attacking wheat and oats. 

Siphocoryne salicis Monell. This is not a common insect but it 
sometimes occurs in large numbers on single trees. 

Siphocoryne xylostei Schrank. Taken in abundance on the terminal 
leaves of the cultivated honeysuckle (Lonicera sp.) where it curls the 
foliage and renders the plant very unsightly. Syrphid larve prey 
extensively on it. 

Siphocoryne foeniculi Pass. Taken in November on fennel (Foeni- 
culum vulgare). Quite generally parasited by a Braconid. 

Siphocoryne conii Davidson. Throughout the year feeding on 
Conium maculatum. It prefers the flowers and seeds to the leaves. 
Parasitized by an Aphidius. 

Drephanosiphum platanoides Schr. This most interesting insect 
oecurs in the summer and fall upon the European sycamore (Platanus 
orientalis). I have not been able to locate the eggs during winter, 
notwithstanding the fact that oviparous females were very cOmmon 
in November. The oviparous female is peculiar in having its ovi- 
positor protruding considerably. 

Rhopalosiphum tulipe Thos. On leaves of tulip (Tulipa). 

Rhopalosiphum nymphaew Linn. Common on Polygonum sp. 

Rhopalosiphum viole Pergande. <A beautiful insect which occurs 
on leaves of cultivated violet, generally on the under side. 

Rhopalosiphum lactuce Kalt. At first I thought this insect was 
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R. dianthi but closer examination showed it to be R. lactuca, an 
European form lately reported from America, (Canadian Entomolo- 
gist, Vol. XX XIII, No. 3, 1901. E. D. Sanderson). Taken sparingly 
on Sonchus oleracea. 

Rhopalosiphum berberidis Kalt. I took the oval, black eggs in 
January on the stalks of barberry (Berberis vulgaris). At this time 
oviparous females were still producing eggs. Eggs hatched from 
January 20 on, producing almost entirely apterous forms. By April 
winged and wingless vivipare were abundant on the under side of 
the leaves. 

Rhopalosiphum dianthi Schrank. This species is abundant on sev- 
eral plants in Santa Clara County. Among its hosts are Groundsel 
(Senecio vulgare), Sonchus oleracea and S. asper, celestial pepper, 
forget-me-not (Cyanoglossum), and Amsinkia. I have bred several 
parasites from R. dianthi, among these a minute wingless dipterous 
insect, 


Fig. 29. Rhopalosiphum arbuti. Alate female; @, wing; 0b, antenna; c¢, 
head; e, cornicle; g, cauda; d, cornicle of young; f, cornicle, and h, cauda 
of apterous female (original). 


Rhopalosiphum arbuti sp. nov. Alate male. Length of body, 1.8 
mm. Breadth of body, .48 mm. Wing expanse, 6.1 mm. Cornicles, 
.5O mm. Antenne—III, 52 mm.; IV, .40 mm.; V, .35 mm.; VI, .12 
mm.; VII, 1.05 mm. General color reddish-yellow, newly emerged 
individuals pale green throughout. Antenne on small frontal tuber- 
cles, half as long again as the body, dusky except joints I and II and 
base of III. Seventh joint much the longest, exceeding third and 
fourth together, very fine. Joints III and IV with numerous small 
sensoria. Eyes red. Head, prothorax, thoracic lobes, scutellum pale 
brown. Pale part of prothorax and abdomen yellowish-brown, latter 
with several undefined dusky bars on the dorsum and with dusky 
lateral spots and blotches. Abdomen broadest just anterior to the 
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eornicles. Cornicles long, slender, contracted at base for half their 
length, clavate, dusky brown, five times the metatarsi in length, 
extending half their length beyond the tip of the abdomen. Style 
golden yellow, tapering, about as long as the tarsi, pilose. Legs long, 
slender, very dusky except for anterior two-thirds of the femora and 
the coxe#, which are pale yellow. Beak just exceeds third coxe. 
Wings hyaline, large. Insertions and sub-costa pale greenish yellow. 
Stigma short, gray. Veins dark brown, first two discoidals robust, 
third diseoidal obsolete at base. Stigmatie vein curved regularly. 
Second branch of ecubitus slightly shorter than the part between the 
forks. 


Pupa. Pale green. Antenne half again as long as body, green 
with black tips to the joints. Eyes crimson. Style conical. Abdomen 
with reddish areas on the sides. Size 1.3 x .55 mm. 

Apterous viviparous female. Pale yellowish-green. Head in the 
mature insect with reddish tinge, small. Antenne slightly longer 
than the body, situated on evident tubercles, pale except articulations 
and last two joints, which are dusky. Seventh joint almost as long as 
joints III, IV, and V together. Eyes bright red. Abdomen very pale, 
oval. Cornieles slightly dusky, clavate, broadest just beyond the 
middle. Cauda pale, short, conical. Legs pale, concolorous with the 
body and eauda, tarsi and tibial apices dusky. Beak with a brown 
tip, reaches third coxe. This species is common throughout the year 
on the under surface of the leaves of the Madrone (Arbutus men- 


ziesti). It is quite extensively preyed upon by Braconide. 


Measurements of the apterous female: Length body, 1.55 mm.; breadth 
body, .68 mm.; cornicles, .45 mm.; antenne III, .35 mm.; IV, .30 mm.; V, .30 
mm.; VI, .10 mm.; VII, .80 mm. 

Alate female: Length of body, 2.0 mm.; breadth of body, .9 mm.; expanse 
of wings, 6.85 mm.; cornicles, .5 mm.; cauda, .2 mm.; antennz III, .6 mm.; 
IV, .45 mm.; V, .42 mm.; VI, .14 mm.; VII, 1.05 mm. 


Alate female. Pale green, with some indefinite dusky markings on 
the abdomen. Head, prothorax, scutellum, and thoracie lobes brown. 
Eyes red. Antenne brown, joints III, VI, VII, and distal half of 
IV and V dark olive green, on frontal tubercles. Joint III has about 
20 small sensoria, joint IV about 8 smaller ones. Cornicles brown, 
clavate, broad at the base then narrowing for half their length and 
expanding distad, reaching their widest at apical fourth, then slightly 
narrowing to the apex. Cauda two-fifths the length of cornicles, 
slightly upturned, concolorous with the abdomen with the tip dusky. 
Legs long, light brown; tarsi, distal half of femora, proximal half 
of tibi# dark brown. Wings large; stigma gray; veins dark brown, 
thick, the first diseoidal with a smoky border, also the second, but the 
border less conspicuous. Beak pale, the tip black, reaching second 
COX®. 

Myzus rosarum Walk. Taken sparingly in the fall on wild rose 
(Rosa californica). 

Myzus persice Sulz. In the spring on peach. 
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Myzus vince Gillette. On the youngest leaves of periwinkle (Vinca 
major ). 

Macrosiphum tulipe Monell. On petals and leaves of Tulipa. 

Macrosiphum rose Reaum. Very abundant on the young leaves 
and buds of cultivated rose. Both the red and green forms are com- 
mon. I bred Syrphus ribesii from larve feeding on this Aphid. 

Macrosiphum californicum Clarke. Found oceasionally on the 
young twigs of willows (Salix sp.). 

Macrosiphum pisi Kalt. Taken on Vicia sp., cultivated bean and 
Urtica holoserica. 

Macrosiphum sonchella Monell. On Sonchus oleracea, Not nearly 
so common on sow-thistle as Rhopalosiphum dianthi. Both insects 
are to be found together on the same plant. 

Macrosiphum acerifolii Thos. This beautiful insect occurs on Acer 
dasycarpum. 

Macrosiphum citrifoli Ashm. Taken at Lindsay, Tulare County, 
in the summer, where it is well held in check by its insect enemies, 
especially by internal parasites. 

Macrosiphum orthocarpi Davidson. Found among the flowers of 
owl-clover (Orthocarpus purpurascens) in April. 


A list of species reported from California which have not been taken by me 


Schizoneura pinicola Thos.; on Pinus radiata, Berkeley. 

Callipterus coryli Goetze; on hazlenut, Berkeley. 

Aphis calendulicola Monell; on marigold, Berkeley. 

Aphis gossypii Glover; on shepherd’s purse, water-melon, New- 
castle, Watsonville. 

Aphis maidis Fitch; on sorghum and corn, Berkeley, Watsonville. 

Aphis mori Clarke; on mulberry. 

Aphis alamedensis Clarke ; on greengage, Alameda County. 

Aphis wnothere Oecstl.; on Oenothera bectiana and Epilobium, 
Berkeley. 

Aphis persica-niger Smith; on peach and plum, Placer County. 

Aphis sorbi Kalt.; on apple, Placer County. 

Phorodon scrophularia Thos.; on Scrophularia sp. Berkeley. 

Phorodon humuli Schrank; on hops and prune in California. 

Chaitophorus populicola Thos.; on P. trichocarpa, Santa Paula. 

Lachnus californicus Essig; on pines, Claremont. 

Pemphigus radicola Essig; on roots of Amaranthus retroflecus and 
Solanum douglasii. From the description of this species I am in- 
clined to regard it as synonymous with Pemphigus beta Doane. 

Macrosiphum jasmini Clarke; on jasmine, Berkeley. 

Macrosiphum lycopersici Clarke; on tomato, Berkeley. 

Macrosiphum valeriania Clarke; on valerian, Berkeley. 

Macrosiphum rhamni Clarke; on Rhamnus californicus, Lander. 

‘ Macrosiphum baccharidis Clarke; on Baccharis sp., Berkeley. 


Bibliography of Aphididae 


As Sanborn in his ‘‘Kansas Aphidide’’ (University of Kansas 
Science Bulletin, Vol. III, No. 8) has so recently given a very com- 
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plete bibliography of the family, it is unnecessary to publish such a 
list here. The following works, however, may be cited as dealing 
particularly with western species: 

A List of California Aphidide, W. T. CLarKe. Can. Ent., Vol. 35. 

Host-plant List of North American Aphidide. T. A. WILLIAMS. 
Univ. Nebraska Special Bulletin No. 1. July, 1908. ~ 

Orchard Plant-lice and Their Remedies. C. P. Gm.Lerte and E. P. 
Taytor. Exp. Station of the Colo. Agr. Coll. Bull. 134. Sept., 1908. 

A Few Orchard Plant-lice. C. P. Gmerre and E. P. Tayuor. Colo. 
Exp. Station Bull. 133. 

Chermes of Colorado Conifers. C. P. Guerre. Proceedings of 
the Academy of Natural Sciences of Philadelphia. Jan., 1907. 

Biological Studies in Three Species of Aphidide. J. J. Davis. U. 
S. Dept. of Agr., Div. Ent., Technical series Bull. 12, part 8. Feb., 
1909. 

T'wo new genera and species of Aphidide. J.J. Davis. Annals of 
the Ent. Society of America, Vol. II, No. 3. Sept., 1909. 

Studies in Aphidide I & II. J. J. Davis. Annals of the Ent. 
Society of America, Vol. I, No. 4; and Vol. Il, No 1. Dee., 1908. 

Aphidide of Southern California. E. O. Essig. Pomona Journal 
of Entomology, Vol. 1, Nos. 1 & 4. 

Notes on Aphidide collected around Stanford Uinversity. W. M. 
Davipson. Journal of Eeon. Ent., August, 1909. 


Scientific Notes 


Elim leaf beetie (Galerucelia luteola Mull.). This species was unusually 
abundant and destructive in the upper Hudson Valley, being very injurious 
from Poughkeepsie north to Cohoes, Stillwater and Greenwich. A record of 
serious injury, accompanied by numerous specimens, was also received from 
Mr. Frank T. Clark of Ticonderoga, N. Y. This is the northernmost record 
for serious injury by this beetle in the state of New York. 


Snow-white linden moth (Ennomos subsignarius Hubn.). This insect has 
continued its depredations of the last two years in the Catskills, though the 
defoliated area is probably not so extensive as in 1909. There has been a 
marked falling off in the numbers of moths observed at lights in cities and 
village along the Hudson River, if one may accept as safe criteria, local 
newspaper notices supplemented by personal observation. 


E. P. FELT 
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The editors will thankfully receive news items and other matter likely to be of in- 
terest to subscribers. Papers will be published, so far as possible, in the order of re- 
ception. All extended contributions, at least, should be in the hands of the editor the 
first of the month preceding publication. Reprints may be obtained at cost. Con- 
tributors are requested to supply electrotypes for the larger illustrations so far as pos- 
sible. The receipt of all papers will be acknowledged.—Eps. 


The dissemination of information is a most important function of 
the economic entomologist, since his efficiency is dependent in con- 
siderable measure upon the general adoption of his recommendations. 
We have in this issue a discussion of exhibition methods, with special 
relation to state and county fairs. There is much of value in the 
paper, though methods of service in Ohio may not, be equally effective 
in other sections of the country. We believe most heartily in attract- 
ing first and then instructing, if the latter be possible. A well ar- 
ranged exhibit collection should appeal to men from various sides. 
It is not sufficient to attract those who recognize their need for in- 
formation. We should stimulate the appetite if necessary, though at- 
tractive features should not be allowed to dwarf and crowd the more 
instructive and practical portions of the exhibit. Every exhibit 
collection has its strong and its weak points. We believe this paper 
should be followed by others, discussing the problem from various as- 
pects. The educational value of a well planned exhibit is certainly 
very great. 

The gyspy moth has occupied a prominent place economically in 
America for the past twenty years. Enormous sums have been ex- 
pended in attempts to exterminate the insect, and now large appro- 
priations are being used in suppressive work. The experience of re- 
cent years has shown that not all the important factors governing the 
distribution of this insect were known. The paper by Mr. Collins 
establishes the possibility of small birds eating the eggs and drop- 
ping them in a viable condition in places remote from human habita- 
tion. Several colonies have been found under such conditions and 
this suggestive paper is of great value in indicating a possible method 
of distribution. It may be that there are other hitherto unrecog- 
nized agencies which play an important part in the dissemination of 
this pest. It is hardly necessary to add that the successful control of 
this as well as all other injurious species depends in large measure 
upon exact biological information. We cannot know too much about 
an insect pest. 
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Obituary 
DR. CYRUS THOMAS 


Dr. Cyrus Thomas, state entomologist of Illinois from 1875 to 1882, 
died at Washington, D. C., June 27, 1910, at the age of eighty-five 
years. His career was of a kind unusual even for its time, and now 
no longer possible. Beginning active life as a practising lawyer in 
southern Illinois, he became in succession a Lutheran clergyman, an 
assistant on the geological survey of the territories, a normal school 
science teacher, a state entomologist, and an ethnologist in the Ameri- 
can Bureau of Ethnology at Washington, serving in this latter ca- 
pacity for the last twenty-eight years of his long life. 

He was born in Kingsport, in ‘eastern Tennessee, July 27, 1825. 
After studying law in Tennessee, he removed to Jackson County, Il- 
linois, in 1849, was admitted to the bar in 1851, and practised at 
Murphysboro until 1864. He then entered the ministry of the Evan- 
gelical Lutheran Church, and preached until 1869, when he was ap- 
pointed entomologist and botanist to the Geological Survey of the 
Territories, under Doctor Hayden, serving in that capacity until 1873. 
From 1874 to 1876 he was teacher of natural sciences in the Southern 
Illinois State Normal School, then recently opened. He was ap- 
pointed to the office of state entomologist April 13, 1875, and resigned 
early in 1882, to take effect June 30 of that year. For five years of 
this period he was also a member of the United States Entomological 
Commission. 

He began to publish entomological papers, mostly in the Prairie 
Farmer of Chicago, as early as 1859, when he was still in active prac- 
tice as a lawyer, and in the following year he engaged with B. D. 
Walsh in a spirited controversy, running through several numbers of 
that journal, concerning the life history of the army-worm. In the 
fifth volume of the Transactions of the State Agricultural Society, 
printed in 1864, are three prize essays on entomology by Walsh, 
LeBaron and Thomas, who afterwards became respectively the first, 
second and third state entomologists of Illinois. Doctor Thomas be- 
came one of the leading specialists on the Acridide of the United 
States, publishing a monograph of that family in the report of the 
Geological Survey of the Territories in 1873. Later he gave special 
attention to the Aphidida, and his third report as state entomologist 
is one of the most important descriptive publications on that family 
which has ever yet appeared. 

In his economic work in Illinois he was severely handicapped by 
the penurious policy of the state with respect to the entomologist’s 
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office. In all his seven years’ service he received nothing from the 
state treasury except his salary, and had no facilities for his work ex- 
cept those which he provided for himself and at his own expense. His 
official reports are consequently largely given to systematic articles, 
to résumés of pertinent matter already published, and to special ar- 
ticles based on his personal observations and those of his assistants. 
Precise experimental work, or systematic field operations of any sort, 
were beyond his reach. His principal assistants, Prof. G. H. French, 
Mr. D. W. Coquillett, and Miss Emily A. Smith,-were engaged to en- 
able him to share. in the work of the United States Entomological 
Commission, appointed in consequence of destructive outbreaks of 
the western locust. 

Among the varied interests to which the versatile and active mind of 
Doctor Thomas was devoted in turn the study of ethnology came to 
dominate, and finally led him to abandon entomology and to recom- 
mence his scientific work in a new field at an age when many a man 
would have been thinking of bringing his career to a conclusion. 

Doctor Thomas was twice married, his first wife being Dorothy 
Adeline Logan, a sister of Gen. John A. Logan, and his second, Viola 
L. Davis of Youngstown, Pa. Mrs. Thomas and three daughters sur- 
vive him. S. A. F. 


JAMES ALEXANDER WEST 


Mr. James Alexander West, an assistant to the state entomologist of 
Tilinois, died of tuberculosis April 17, 1910, at Ottawa, Illinois, in the 
thirty-fourth year of his age. Mr. West was educated at the Illinois 
Wesleyan University, receiving his bachelor’s degree there in 1889 
and his master’s degree in 1904. After a theological course in the 
Northwestern and Boston universities he preached for two years, and 
then returned to scientific work in the state entomologist’s office and 
in the University of Illinois, serving as entomological assistant and 
chief horticultural inspector, and taking at the same time a graduate 
course in entomology, for which he would have received his doctor’s de- 
gree at the commencement of 1910 except for the failure of his health 
last September. Mr. West was a painstaking, thorough and accurate 
student of entomology, and a faithful, loyal and unselfish gentleman. 
He was a clear writer, and an unusually acceptable speaker to general 
audiences. He made friends easily, was highly regarded by his ento- 
mological associates, and was rapidly becoming widely and favorably 
known throughout his state. Although at the very beginning of his 
scientific career he had already won sufficient recognition and appreci- 
ation to bring him last year an appointment as head of the department 
of entomology in an important state university and agricultural ex- 
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periment station, an appointment which he declined in order to com- 
plete his graduate course. He left several papers on economic sub- 
jects in form for publication, including one on the food of the com- 
mon mole, now in press as a bulletin of the Illinois State Laboratory 
of Natural History. S. A. F. 


Reviews 


Chermes of Maine Conifers, by Epiru M. Patcu, Me. Agric. Exp. 
Sta. Bul. 173, p. 277-308; Fig. 108-146, on 14 plates. March, 1910. 


The present paper in an account more or less popular in its nature of all the 
species of Chermes which have been studied by the author as attacking con- 
iferous trees in Maine. The paper treats of seven species, six of which form 
galls on spruce trees, three being previously described elsewhere as new by 
Miss Patch. One of these, C. pinifolia Fitch, also occurs on white pine, as 
does the seventh species, C. pinicorticis Fitch. These two species have been 
confused under the name of C. pinicorticis by writers for the past forty years. 
C. pinifolie was described by Fitch more than fifty years ago, but several of 
the later writers have regarded it as a synonym of C. pinicorticis. Recent 
studies by Miss Patch show them to be distinct, and C. pinifolia Fitch has 
therefore been reinstated by Miss Patch. Chermes (Adelges) abieticolens 
Thomas has for several years been regarded as a synonym of C. abietis Linn., 
and it interests us to learn that it is identical with C. pinifolia Fitch, and that 
this species attacks both pine and spruce. 

The reason for crediting the species abietis to Cholodkovsky instead of 
Linneus does not appear to be explained in the paper. 

It is a source of convenience to working entomologists to have several 
species thus treated in a single paper, especially when the literature was 
widely scattered and inaccessible, as has been the case with the genus Cher- 
mes. Miss Patch has apparently done some careful work, and should be con- 
gratulated on the results of her studies and observations. It now remains 
for some one to make a more careful and extended investigation of remedies, 
and this is important because at least two species, C. abietis and C. pini- 
corticis, are serious pests of cultivated Norway spruce and white pine trees. 

It will also be interesting to know how many of the species catalogued 
from Maine are found in other states. 

The drawings and photographs reproduced in the plates are excellent, and 
of great help in showing the characteristic appearance of the different species 
of Chermes and their galls. W.'E. B. 


Gypsy and Brown-Tail Moth Suppression, by F. W. Rang, State 
Forester. St. Forester of Mass. 6th Ann. Rept., Prt. 2, 1909, p. 65- 
109. 

The author states that the larger part of the known infested area is in most 


cases in a better condition than at the close of the preceding year. The 
spraying operations. have been on a larger scale than ever, high pressures, 
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long nozzles and a solid stream being marked features. The state forester 
calls attention to the advisability of experimental work for the purpose of 
increasing the efficiency of spraying operations. A certain amount of money, 
at least, might well be expended for this purpose. An appropriation for 
work against the elm leaf beetle in conjunction with spraying for the gypsy 
moth is recommended. The financial statement shows that nearly $300,000 
were expended by the state for control work. It is stated that extended 
spraying for a series of years has not resulted in any injuries to vegeta- 
tion by the poison. The fungous diseases of both the gypsy and brown-tail 
moths have continued to receive attention. The work with parasites as 
outlined by Doctor Howard and Mr. Fiske shows that gratifying progress 
has been made. Every economic entomologist will watch this important 
phase of the work with the greatest interest. 


Parasites of the Gypsy and Brown-Tail Moths Introduced into 
Massachusetts, by W. F. Fiske, Agent and Expert, Bureau of Ento- 
mology, U. 8S. Department of Agriculture, pp. 1-56, 1910. 


This is a well written, comprehensive popular bulletin, giving an excel- 
lent summary of the work with parasites. The author: discusses the nature 
of insect parasitism, the natural control of the gypsy moth, parasite introduc- 
tion in theory and practice, the sequence of parasites and the parasites of 
the gypsy moth in both Japan and America. There are summarized accounts 
of some of the more important introduced species, giving valuable biological 
data in regard to each. The author rightfully emphasizes the value of obtain- 
ing an adequate sequence of parasites so as to provide enemies of these 
two species in their various stages. Admirable tables are given showing the 
sequence of the various species. There is an excellent discussion of the 
multiplication and distribution of parasites. The practical man is naturally 
much interested in knowing when these parasites will become of service. 
With all the factors in mind, the author has given us in this publication a 
summarized statement as to the probable dates when various forms will 
become effective. .his table shows that this may be expected of two of the 
introduced species in 1911, four in 1912, one the following year, another the 
next and three in 1916. This investigation with parasites is one of the most 
important phases of the gypsy moth work and should be supported most lib- 
erally, since we must ultimately depend in large measure upon some form of 
natural control. 


Spraying for the Codling Moth, Eastern and Western Methods 
Compared (A preliminary report) by W. E. Rumsgry, W. Va. Agrie. 
Expt. Sta. Bul. 127: 127-140. 


This brief bulletin, printed on good paper and excellently illustrated, gives 
some very convincing data as to the efficacy of spraying for the codling moth. 
There is a comparison between the western method of spraying with one appli- 
cation of a coarse spray and high pressure, and the eastern method of four 
treatments giving a mist spray at medium pressure. The percentages are 
practically parallel. We regret, in view of our results obtained last year, 
that the author was unable to make a comparison between one and more appli- 
cations of a mist spray at medium pressure, since our work showed very lit- 
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tle gain with three applications over that obtained with one thorough treat- 
ment. This was true also in the case of the coarse spray at a high pressure. 
The average efficiency of one application, be it coarse or fine, at high or low 
pressure, should be carefully determined for the eastern United States, since 
it is a matter of great practical importance to our fruit growers, especially 
if there is liability of injury when large amounts of arsenic are applied to 
orchard trees. 


The Apple Leaf Hopper, Empoasca mali LeB., by R. L. WEBSTER, 
Iowa Agric. Expt. Sta. Bul. 111: 1-32. 


This is an extended, well illustrated account. The author states that the 
most serious injury occurs on young apple trees in the nursery row. The 
characteristic work of this insect is described, followed by a detailed discus- 
sion of control measures, the author favoring spraying and dipping. The 
more technical matter, such as the synonomy, a detailed account of the life 
history, follows and is made more complete by an extended bibliography. 
The arrangement of this bulletin should appeal to the practical fruit grower 
and be of equal service to the economic entomologist. 


Current Notes 


Conducted by the Associate Editor 


The following appointments to the Division of Entomology of the De- 
partment of Agriculture of Canada have been made: 


Mr. R. C. Treherne, who has been temporarily engaged on the staff of the 
Division of Entomology as inspector of imported nursery stock for the brown- 
tail moth and who worked for some time with Mr. Wilmon Newell at Baton 
Rouge, La., and also Mr. G. E. Sanders, formerly assistant in entomology 
with Prof. S. A. Forbes, Urbana, Ill., have been appointed for field and in- 
spection work. Communications should be addressed to them at the Division 
of Entomology, Central Experimental Farm, Ottawa, Canada. 


Dr. C. Gordon Hewitt, dominion entomologist of Canada, Ottawa, made a 
trip to the States during June and visited the entomological departments of 
the agricultural experiment stations at Geneva, N. Y., Cornell University, 
Ithaca, N. Y., New Haven, Conn., Kingston, R. I., Durham, N. H., Orono, Me., 
the state entomologists at Albany, N. Y., and Augusta, Me., and the entomo- 
logical department of Bussey Institution, Harvard University, Forest Hills, 
Mass. He also inquired into the work of suppressing the gypsy and brown- 
tail moths in Connecticut, Rhode Island, Massachusetts, New Hampshire and 
Maine and spent a week in Boston inspecting the parasitic and field work that 
is being carried on by the United States Bureau of Entomology and the state 
of Massachusetts. 


According to Science, Mr. Robert Newstead, lecturer in economic ento- 
mology and parasitology at the Liverpool School of Tropical Medicine, has 
gone to Malta to investigate the menace to health by the sandfly. 
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Mr. J. C. Bridwell, instructor in zodlogy and entomology at the Oregon Agri- 
cultural College, has resigned to accept a similar position in the University 
of California. 


Dr. Leonard Haseman of Cornell University has been appointed instructor 
in entomology at the University of Missouri. 


The fountain erected in memory of Dr. James Fletcher, late dominion 
entomologist of Canada, was unveiled at the Experimental Farm, Ottawa, 
July 19, at 4.30 p. m. Invitations were extended to subscribers to the fund 
by the Fletcher Memorial Committee of the Ottawa Field Naturalists’ Club, 
and short addresses were delivered by the Hon. Sidney A. Fisher, minister 
of agriculture; Dr. C. J. S. Bethune, professor of entomology of the Ontario Ag- 
ricultural College; Dr. William Saunders, director of the Dominion Experi- 
mental Farms, and other associates of the late Doctor Fletcher. An appre- 
ciative letter was also read from Dr. L. O. Howard, chief of the Bureau of 
Entomology, Washington, D. C. 


The new $40,000 building of the Florida Agricultural Experiment Station 
is nearing completion and will be occupied sometime during the latter part 
of the summer. It will provide quarters for all departments of the station. 
The entomological department will be located on the third floor and will 
occupy three rooms and a store room. The general laboratory is 20x 23 
feet, with special laboratory and office adjoining, each 12x15 feet in size; 
store room is 744x12 feet. 


The new science building of the University of Florida is also nearly fin- 
ished, and will be occupied before the summer ends. Both buildings will be 
dedicated some time next fall. 


Henry Clay Weeks of Bayside, L. I., a civil engineer who has had charge 
of a number of elaborate drainage projects for mosquito extermination, died 
recently at the age of fifty-six years. 


Prof. E. D. Sanderson has resigned as entomologist of the New Hampshire 
Agricultural Experiment Station and accepted a position as dean of the 
College of Agriculture in the University of West Virginia. This change 
means a loss to New England, a locality sorely in need of the best economic 
entomology can offer. Professor Sanderson takes up his new duties at Mor- 
gantown September 1. We take this opportunity of extending to him our best 
wishes in his new field of effort. 


Mailed, August 15, 1910. 
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